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EDITORIAL 


CIGARETTE TOBACCO 

W ITHIN the last five years the import of manufactured 
cigarettes, other than beedies, into Ceylon has 
fallen olf from over half a million pounds weight 
to less than one-fifth of this quantity. It is not 
that the public have more generally taken to smoking 
beedies or Jaffna cheroots but that the ubiquitous cigarette 
is now being manufactured in Ceylon from imjwrted tobacco 
leaf. This is shown by the fact that unmanufactured leaf 
has increased fivefold, to about the former quantity of cigarettes. 
Progress has therefore been made in the manufacture of 
cigarettes in the Island and the possibilities of a Ceylon grc^vn 
leaf for the purpose are considerable. Whilst some measure of 
success had been achieved in the manufacture from locally grown 
materials of chewing tobacco, pipe mixtures anid a full flavoured 
cigar, the production of a leaf suitable for cigarettes had not been 
developed. 

A thin leaf comparatively free from the blemishes caused 
by disease is not altogether easy of production on account of the 
great humidity of our atmosphere. Nevertheless, promising 



types of leaf are now under ex|)eriment and the necessary preli 
minary work on the nianag'cment of seed beds, s[)acing, rotation, 
manuring and the problems of insect and fungus pests has now 
been done. Ihe methods of curing the leaf as at present 
[)ractised range from burying it cn masse in the soil to carefully 
picking the leaves as they rii)en and drying them in the air. 

None of these methods will do for the leaf of the connois¬ 
seur’s cigarette. For this controlled curing artificial heat is 
necessary. A flue-curing house has been designed and experi 
mented with and a measure of success w^hich may be called a 
distinct advance has been made. It is believed that the produc¬ 
tion of a light leaf that will be acceptable at least as a blend in 
Ceylon manufactured cigarettes will shortly be realised. 



THE CHANGE IN COMPOSITION AND 
DECOMPOSABILITY OF TYPICAL CEYLON 
GREEN MANURES WITH AGE 


A. W. R. JOACHIM. Ph D., DIP. AGRIC. 
(Cantab.), 

(AGRICULTURAL CHEMIST) 

AND 

S. KANDIAH. DIP. AGRIC. (POONA), 

(ASSISTANT IN AGRICVl.TURAl. CHEMISTRY) 


INTRODUCTION 


T he investigations with which this f)aper cJeals were 
completed some timie a^'o, hot for various reasons their 
publication had to he defejrred. In view of the interest 
taken hy a^ricidturists in this subject and the likelihood 
of the initiation of work of a similar nature hy the Research 
Institutes, it is desirable that the data obtained in this laboratory 
be made available. Two series of exjeerirnents were carried out, 
the first having been completed in May, 1930 and the second in 
February, 1932. Ihe investigations were confined to typical 
Ceylon bush and tree green manure crcjps only, as the relative 
information in regard to cover crops was alrcmdy available, and 
as the jtroblem of lignification or development of woody tissue 
does not ari.se with the latter types of green manure plants. 


OBJECTS 

The objects of the investigations were to determine: (1) 
the change in chemical composition of tvftical tree and bush green 
manure loppings with age, (2) the relative amounts of green 
manure material obtainable at different periods of growth, (3) 
the decomposability of the materials so obtained by chemical 
methods, and (4) the optimum time for cutting such green manure 
crops in order to secure the maximum amounts of easily decom¬ 
posable plant material. 

EXPERIMENTAL 

For each type of green manure, two representative and 
commonly grown varieties were selected for experiment. Crota- 
laria anagyroides and Tephrosia Candida (boga medeloa) were 
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the bush types and Erythrina lilhospcrnta (dadap) and Ghnadta 
maculata the tree types. In the first series of trials both types 
were included, while in the second only the tree crops were 
. studied. 

SERIES I 

The bush green manures were grown in two adjoining plots 
in one area and the trees in another area. The latter had been 
established for three or four years when the experiment started, 
but in accordance with Ceylon estate practice, had had t eir 
branches periodically lopped. They were all lopped at the start 
of the experiment and the shoots labelled as they appeared on 
each tree. The ages of the branches were thus recorded. 
Branches of difiFerent ages were cut from time to time in duplicate 
for analyses. The bush plants were grown from seed. Two 
samples of two plants each were cut to ground level, at different 
stages of growth of the plants. Records were kept of weights 
of leaf and stem respectively, arid separate analyses made of 
the latter. 

In addition to the ordinary analytical determinations, 
estimations w;ere made of the pentosan and lignin contents of 
the stems and of a representative sample of the leaves. Lignin 
was determined by Schwalbe’s method as described by 
Waksman and pentosan hv the ordinary phloroglucide method. 
The results are detailed in Tables I to V. Tables T, II and V 
show the analytical composition of leaf, stem and plant or branch, 
and Tables III and IV the amoimls of dry matter and the total 
nitrogen and ash contents in the plant materials at different ages. 
In the tables the letter L signifies leaf, .S stern, P whole plant, 
branch or loppings as the case may be. The percentage consti¬ 
tuents are calculated on dry matter at 100°C, but the moisture 
on green material is also shown. The data shown are the means 
of duplicates. The total constituents are expressed in grams. 


RESULTS AND DISCUSSION 

An examination of Tables I and II would indicate that (1) 
the nitrogen, ash, lime, potash and phosphoric acid contents of 
the leaf, stem and whole plant or branch decrease steadily while 
the dry matter contents increase, a.^- the crops advance in age. 
The diagram illustrates this in part, in the case of Crotalaria and 
GUricidia. The greatest falls occur with nitrogen in the whole 
plant or branch and the least with potash. Thus the nitrogen in 
Crotalaria diminishes from 3-52 to 0-96 per cent., while the 
potash in the same crop correspondingly falls from 3T1 to 1*98 
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per cent.; (2) as has been found in previous analyses of local 
green manure plants ’• of the fertilising coi>stituents 
nitrogen -is highest and phosphoric acid lowest in both leaf and 
stem. Potash and lime are intermediate, the former being higher 
in all cases. The percentages of these constituents will, how¬ 
ever, vary with .soil, climatic and crop conditions; (3) the per¬ 
centages of nitrogen and ash constituents are much higher in 
the leaf than in the stem, those in the whole plant or branch 
being intermediate between the two. I he percentage nitrogen 
contents of the stem are from about one-third to one-sixth and 
the ash contents from about one-half to one-third that of the 
leaf; (4) the mean thickness of the dadap and Gliricidia branches 
increases fairly rapidly with age i.e. from 2’2 cm. at three and a 
half months to 3‘9 cm. at eight months in the case of the former, 
and from 1-9 cm. to 3 7 cm. at three and six months, respectively 
m the case of the latter. 

Prom Tables HI and IV' it will be observed that (1) that the 
ratios of leaf to stem fall rapidly as the crops advance in age, 
this being particularly so in the case of the bush types. The 
ratios fall from about 2 to 3 in the latter and from abouti 1 to -3 
in the tree types; (2) the total amounts of nitrogen increase as 
the crops advance in age except in the case of Tephrosia which 
shed its leaves a little time after dowering. The increase is 
most marked just about the time of dowering in Croialaria and 
Tephrosia. With the tree types the increase is more gradual. 
In every instance the leaves contain the largest amounts of 
nitrogen. The aiiumnts of ash too increase with age with the 
exception of Tephrosia where again there is a slight decrease a 
short time after dowering. The total dry matter increases with 
age in all cases. 

A glance at Table will show that the pentosan contents 
and pentosan / lignin ratios of the stems decrease and the lignin 
contents increase as the crops advance in age. 

The above results bear out, in general, the work of Leukel, 
Barnette and Hestor Koch and Brown & Stallings in 
regard to the analytical composition of bush green manure 
plants. No previous work on these lines had been carried out 
with tree green manure crops. 

In regard to the cutting of these green manure plants, it 
will be agreed that the object aimed at should be the securing of 
the largest possible amounts of easily-decomposable green 
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TABLE V 

THE PENTOSAN. LIGNIN AND CARBON CO NTENTS OF THE GREEN MANURES 

Age in Lignin Pentosan Pentosan/Lignin Carbon (Calc.) Carbon/Nitrogen 

months Ratio Ratio 
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material, containing the highest possible proportions of fertilising 
constituents. Two conditions must be satisfied: the material 
must be easily decomposable and the amounts of fertilising consti¬ 
tuents supplied should be the maximum possible consistent with 
decomposability. As is well knowm, the rate and extent of the 
decomposition of plant materials in the soil will depend on their 
chemical com{)Osition, the presence of the necessary micro¬ 
organisms, and the soil temperature and moisture conditions. 
In regard to the analytical composition of the plant material 
itself, previous investigators have shown that an adequate quan¬ 
tity of nitrogen to supply the need of the micro-organisms for 
budding up their bodies, and of available carbonaceous material 
both to meet their energy requirements and to build up their pro¬ 
toplasm. are essential for its decomposition. 

Chemical tests for the ‘decomposability’ of organic materials 
have been worked out on different lines bv Waksman 
Rege and Jensen Waksman showed that when the 

nitrogen content of a material is T7 per cent., it is just sufficient 
to cover the requirements of the micro-organisms active in the 
decomposition of the plants within a period of four weeks. If 
the plant material contains more than T7 per cent, nitrogen, the 
excess is rapidly liberated in an available form; if less an addi¬ 
tional source of nitrogen will be required before it can be 
completely decomposed. On this basis, a glance at Tables I and 
II and the diagram will show that the latest periods after which 
the loppings of Crotalaria and Tephrosia will decompose in the 
soil either very slowly or incompletely, are the sixth and eighth 
months respectively. These, it will be observed, coincide with 
the times of flowering of these plants. In the case of dadap 
and GUricidio, the periods of the minimum nitrogen limit are the 
sixth and the fifth months respectively for the entire branches. 
If the stems alone are considered it will be seen that even at 
the early age of four months they will not readily decompose in 
the soil. The leaves, on the other hand, are easily decomposable 
at all ages. 

Rege demonstrated that the decomposability of a material 
can be predicted from a knowledge of the pentosan/lignin ratio 
of a material. If this was greater than 1 the material would 
decompose rapidly, if between 5 and 1 slowly and if below -5 
very slowly. The pentosan he called the ‘energy factor’ and the 
lignin; the ‘inhibitory factor’. Norman showed subsequently, 
that the cellulose content of plant tissues should be taken into 



consideration when any ratio for predicting their decomposabili- 
ties was being worked out, as cellulose forms the chief source of 
carbonaceous material for the organisms decom[)osing the tissue. 
As Norman’s work had not been, published when this investi¬ 
gation was started, the cellulose contents were not taken into 
consideration. In Table V ar(‘ shown the pentosan/lignin ratios 
of the stems, and the calculated pentosan/lignin ratios for the 
whole plant. This is based on an average pentosan and easily 
decomposable carbohydrate content of 35 per cent, and a lignin 
content of 10 per cent, in the leaves. An examination of the 
table will indicate that on the basis of Rege’s test too, the bush 
plants should not be left uncut after the flowering period, and the 
tree plants after the fifth or sixth month. 

Jensen’s method of predicting the decomposability of orgafiic 
materials is based on the carbon/nitrogen ratios of organic 
materials. He found that the maximum carbon/nitrogen ratio 
for the decomposition of these materials in alkaline and neutral 
soils was 26:1 and 13:1 in acid soils. Vhe soils in this experiment^ 
being nearly neutral, 26:1 may be considered the limiting ratio 
for decomposition. Carbon was calculated on the basis that the . 
organic matter of green manure materials contains about 45 per 
cent, of this element. This factor w^as arrived at from the 
figures of Jensen and Brown and Allison and was confirmed 
by subsequent analysis in this laboratory. The carbon/nitrogen, 
ratios shown in Table V are therefore only approximate. They 
are near enough, however, for the purposes of this test. An 
examination of the data will indicate that they confirm what has 
been iPound by the two [ua^vious decompo.sability tests. 

It has therefore i)een established that, from the standpoint 
of decomposability, th^ time for cutting bush green manures 
should not be later than^the time of flowering and for lopping the 
branches of tree green manures not later than the fifth or sixth 
month. If the stems only are considered, the time of cutting 
should be much earlier. 

The question of determining the fieriod at which the green 
manure crops should be cut to secure the maximum quantity of 
easily-decomposable material will next be discussed. The data 
of Tables I and III show that the loppings of the bush crops as 
a whole are fairly easily decomposable up to the time of flower- 
ing. At this stage the total nitrogen contents of the loppings 
are 11’7 and 13*3 gm in Croialaria and Tephrosia as compared 
with 17‘7 and 12*9 gm respectively at the final sampling. The 



13 


increase in total nitrogen subsequent to Howering is mainly 
brought about by a rapid increase of the low nitrogen-containing 
and slowly-decomposable stern material. It is obvious therefore 
that there is no advantage in allowing the plants to pass this 
stage of growth. Cutting at a much earlier date than flowering 
would also be disadvantageous as the amounts of decomposable 
organic matter and nitrogen thus obtained would be much lower 
than those at the period recommended. Further, if these plants 
are lopped too young they will not produce a second crop of 
green material which would be obtained with most bush green 
manures if lopped when fully grown. 

The tree crops too show a sudden rise of dry matter in whole 
branch after the minimum nitrogen limit is reached. The 
inicreases both of dry matter and nitrogen are again largely due 
to the low nitrogen-containing stem material. From the data 
yi 1 al)le IV it would appear that under the coi'>iditions of the 
experiment the most suitable period to loj) Ghncidia branches 
would be at six months and dadap branches at eight months, 
as the nitrc^gen contents of the leaves alone at these periods are 
as high, if not higher, than those contained in the entire branches 
at any f)revious period. As however in actual practice individual 
branches are not lo{)ped and there is a fairly great variation in 
their sizes and leaf cf)ntents and as it would not be practicable in 
all cases to separate leaf material from the branches for turning 
into the soil, it would be unwise to conclude that the periods 
stated are those to be recommended for adoption. It was mainly 
to obtain more conclusive results that the se^cond series of investi¬ 
gations with tree crops, designed to be in accord with agricultural 
practice, w^as begun. In considering the data of these trials, 
the question of the total return of decomposable material during 
a period of six months or a year wull not be overlooked, 

SERIES II 

"fhis series of experiments wms started in May, 1931 in two 
areas different from the previous ones. As already stated, in 
this instance only trials with the two varieties of tree green 
manures viz. Erythriva (dadap) and Gliricidia w^ere carried out. 
Eight trees of each variety were lopped on the same day and 
marked out. Two trees were entirely lopped at the end of each 
period of two, three, four and six months respectively and the 
leaf and stem material from each tree separately weighed. Repre- 
.sentative samples of these were then taken for analysis. At the 
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Fourth and sixth monthly samplings, the two-monthly and three- 
monthly lopped trees were re-lopped and the loppings dealt with 
as previously. An estimate of the amounts of green material 
from trees lopped at different intervals during a period of six 
months was thus obtained. The analytical determinations were 
confined to moisture, ash and nitrogen, the previous investiga¬ 
tions having demonstrated that a reliable index of decomposabi- 
lity was obtained from the nitrogen data. The tables show the 
means of duplicate results. 

RESULTS AND DISCUSSION 

In Table VI are tietailed the analytical composition of leaf 
and stem material and of the loppings at different times of 
sampling. 

The data in the above table confirm what was found in the 
previous series that with advancing age the nitrogen and ash 
contents and leaf to stem ratios fall while the organic matter 
contents rise. Thus the nitrogen in Gliricidm loppings dimi¬ 
nishes from 2-69 per cent, at two months to T46 per cent, at six 
months, while that of dadap correspondingly falls from 3'26 to 
T84 per cent. The percentages of nitrogen in this series are 
however appreciably higher in the case of both Gliricidia and 
dadap than in the previous investigations. The leaves again 
have a much higher nitrogen content than the stem material, 
which latter even at the early age of two months has a nitrogen 
content insufficient for complete decomposition without additional 
nitrogen. The periods at which the maximum nitrogen content 
consonant with decomposability is reached are about the fifth 
month with Gliricidia and the sixth month with dadap. This 
agrees with previous findings. 

The table however shows that the secondary loppings from 
trees lopped more than once have invariably higher nitrogen and 
generally higher ash contents than the primary loppings. Thus 
in the case of Gliricidia the second and third loppings contain 
3‘00 and 2'98 per cent, of nitrogen respectively against 2*69 per 
cent, in the first lopping, while the corresponding figures for 
dadap are 3*38 and 3*81 per' cent, against 3*26 per cent. On 
the other hand the total amounts of loppings fall considerably 
with each subsequent lopj)ing. This is clearly seen from Table 
VII which shows the total amounts of con.stituents in the <^ry 
material. 
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It will be observed that the total amounts of organic matter 
and nitrogen in the first two-monthly Gliricidm lopping were 762 
and 22’7 gm respectively while the corresponding second and 
third loppings gave only 352 and 226 gm of organic matter and 
11-7 and 7-3 gm of nitrogen—in each case less than half that ot 
the. first lopping. The same observations hold good with dadap , 
and with loppings made at other periods of growth. Thus in 
the case of dadap, the first three-monthly lopping gave 3,271 gm 
of organic matter and 93-8 gm of nitrogen while the second gave 
only about half these quantities viz. 1,946 gm of organic matter 
and 65'3 gm of nitrogen. These figures clearly demonstrate the 
disaifvantage of too frequent lopping of troe green manures. 
On the whole smaller quantities of organic mater, nitrogen and 
even of ash will be secured thereliy. 

In Table V^IIl are set out the total .amounts of fertilising 
constituents th.it were obtained bv lopping the green matnire 
trees at different times during a fieriod of six months. If the 
d.ita for (iliricidia are consirlered first, it will he noted that the 
six month old loppings contain 153-8 gm of nitrogen of which the 
easily deconifiosable leaf material contains no less than 116-6 gm, 
an amount higher than that found in the entire loppings of the 
two three-monthly lopped or the four and two-monthly lopped 
samjiles together. As entire loppings are less easily decomposed 
than le.'if m;it('rial .alone since, they ront.-iin a proportion of 
decomposing-resist.'int stem material, it is obvious that, under the 
conditions of this experiment, the best time to lop the GJiricidia 
to get the maximum benefit would be at six months after 
growth. As however a large amount of woody material 
would be obtained ,'it the sime time .'is the leaf material 
it would Ix' necessary to cut off the latter from the main branches 
before it could be forked into the soil. If this cannot be done 
owing to cost, the trees would have to be lopped at an earlier 
age, .say at four or five months. Farly cutting may also be 
necessary with certain plantation crops where the heavy shade 
of the green manure trees m.ay be harmful to the former. A 
further disadvantage of allowing tree crops to become too woody 
before lopping is that it entails the loss of the mineral fertilising 
constituents contained in the branches, when the latter are not 
returned to the soil. 

Where there is a likelihood of the shedding of leaves after 
a certain stage of growth, generally after the nitrogen limit of 
T7 per cent, has been reached, the tree should be lopped earlier 
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than usual. In these trials the difficulty of leaf shedding was 
experienced with dadap after the fif\h month. The data of 
I able VTII j)oint to the value of four or even three-monthly 
loppings under the circumstances- But as too frequent lopping 
is disadvantageous, it may in gen’eral be concluded that an 
average lopping interval of tour to five months would perhaps be 
best tor most soil and climatic conditions. 

SUMMARY AND CONCLUSIONS 

i wo series of investigations designed to study the* changes 
in composition of typical l)ush and tree green manure crops with 
age and the optimum periods for cutting them indicate that: 

(1) I he percentages of nitrogen, ash constituents and 
pentosan decrease while those of dry matter and lignin increase 
wuth advanc'ing age. 1 he leaf materird invariably contains 
higher jieroentages of the former coiastituents . than tlie iitem 
material. 1 he absolute percentage constituents vary with differ¬ 
ent crop, soil and climatic conchtions. The leaf to stem ratios 
of the. crops also decrease with age. 

(2) la the case of the tree types, where loppings are made 
every two or three months, the yields ut dry matter and fertilising 
constituents decrease with each successive lopjiing, though the 
percentages of nitrogen and ash in tnem increase. i uo frequent 
lopping of these trees is tiieretore disadvantageous. 

(3) I he minimum nitrogen limit for decomposability of 
lopped material—T73 per cent, as found by VVaksman—is 
reached just about the tune of llowering with bush crops and 
about the lifih or sixth month trom lojiping with tree crops. The 
stem material of even three month old loppings is not readily^ 
decomposable. Rege’s jientosan. lignin and Jensen’s carbon^ 
nitrogen ratio tests lor decomposability conlirm these conclusions. 
Subsequent to the periods stated there is a marked increase oi 
the low nitrogen-containing woody material in both types of 
plants. 

(4) From the practical point of view the maximum benefit 
will be derived by cutting bush green manures at, or just prior 
to, flowering. With tree crops, the praedee will depend on other 
factors like, c.g. subsequent treatment of loppings, amount of 
shade required by the major crop, period of leaf shedding, etc. 
These investigations point to the advantage of lopping at about 
the fifth or sixth month, but in general, a lopping interval of 
four to five months would be found best for most soil and climatic 
conditions. 
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CYMBIDIUM ENSIFOUUM VAR. 
HAEMATODES TRIM. 


K. J. ALEX. SYLVA, F.R.H.S.. 

CURATOR, hi:neratca}da botanic gardens, gampaha 

G VMBIDHjM is the name given by Swartz to a fairly 
large group of tropical orchids of the Vanda tribe con¬ 
sisting of both epiphytes and terrestrials. There are 
about fifty sf)ecies of the genus, the majority of which 
are to be found growing in the warm parts of China, Japan, 
Australia and the Indo-Malayan regions. 


Cynibidium cnsifolhtm var. haeniatodes Trim, is a terrestrial, 
unlike its local relative, Cymhidiuni hicolor which is the com¬ 
monest ef)i{)hyte on the wayside trees at mid and low elevations* 
It is confined to certain humid zones like Hantane, Galaha, 
Bogawantalawa and certain parts of Hewagam Korale. Even 
in these places the [)lant often escapes notice owing to its long, 
narrow grass-like leaves, of which it has a tuft which may reach 
three feet in length, each being half to three quarters of an inch 
in breadth and borne on a short stem. 


The long, worm-like roots are of a creamy white colour. 
The dull citron-yellow flowers, with pink-veined sepals and petals 
and a lip beautifully mottled with a darker shade of the same 
colour, are about two to two and a half inches across and are 
borne on an erect stalk one and a half to two feet in height. 

The plant is worthy of inclusion in any collection of orchids 
as it flowers three times a year, especially during the wet months, 
when most other orchids are out of bloom. This orchid responds 
readily to cultivation but resents too much root disturbance. 
W hen re-potting becomes necessary it must be done but provision 
should be made for the plant to remain undisturbed in its new 
receptacle for about two years. 

Well decomposed leaf-mould should form two thirds of the 
compost, the remainder being cattle manure mixed with charcoal 
and a handful of finely crushed crocks. The drainage should be 
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carefully adjustec} as the plant requires copious supplies of water 
when in full growth. A few pieces of sun-baked cowdung of 
the size of marbles, sparsely placed over the drainage will be 
of benefit at a later stage when the roots come in contact with 
these: but this should not be overdone. 

During active growth or when the plant is about to flower 
a little liquid manure (cowdung dissolved in water) once a week 
will enable the plant to produce better blooms. This application 
should cease as .soon as the flowers open so as to enable them to 
remain for a longer period. 

After potting, the plant may be placed in the shade until 
new shoots appear when it may be shifted into the open. 

At low elevations it will_ thrive in a shady spot or in the 
verandah, but it prefers a warm, dry atmosphere. 
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FROGElYE DISEASE OF TOBACCO 


A FUNGUS DISEASE 

A lnnj^us is a primitive type dI organism that is included by 
s('ienlists in th(^ plant kingdom. Mushrooms and c'onimon 
moulds are well known fungi. Fungi live principally on other 
living plantSj or on dead matter such as dec'aying parts of 
plants or plant products, and thi- soil. Some cause diseases in 
man; other attack plants, their feeding roots, or threads peuetrating the 
stems, fruits and kcives, and the majority ot cases causing the death of 
the invaded portions. 

1 lie^ Frog'eye lungus is a parasite on tidjat ro Knaves. Its heeding threads 
Kill small portions of the plant tissues, and alter a few days the attacked 
areas turn brown and are visible as spots, d he centres of the spots rnav 
become bleacdied, giving the* typical h'rogeye appearance. When favouiable 
crondilions occur, the fungus grows out from the surfac'e of the spot and 
produces numerous spores which function like seeds when they come in 
contact with tobacc'o. leaves, in that they are capable of growing and c'ausing 
other spots. 

The appearance of the spot varies with climate, and growth and variety 
of the plant, but is distingui.shed from those t'ausecl by other diseases by 
the presence of clusters of characteristic*, dark thread's bearing long, tliin, 
liglit-coloured spores. I'he spores are of vaiious lengths, approximately 300 
of average si^re measuring one inch, presuming they are laid end to end. 

The disease attacks plants at any stage of growth, especially when they 
are maturing in the field. Thousands of spores are produced on leaf-spots 
and on dead, diseased leaves. The diseased areas are at first a lighter 
shade of green than the hc*a]rliy leaf tissue, and later appear as small, 
brown spots about the size of a piu-prick. As the disease extends, the 
c'olour of the affected area changes to brown, and the ccmtral portions 
usually appear bleacdied, the latter characteristic being more marked during 
dry periods. Under dry conditions, the spots tend to bec:ome relatively large, 
and to have a cleaily defined margin. 

The enlargement of spots is partially restricted by the large veins of 
the Itcaf, but small veins arc readily attac kecj and killed. Thics is followed 
by yellowing of the leaf margins, and more especially the leaf tip, thus 
resulting in a prematurely ripened appearance Tlu; midrib of the leaf and 
the large lateral veins arc attacked on their upper or lovver .surface^ and 
the leaf tissue beyond the attac:ked area turns yedlow, later brown, and then 
dies. Spots often join togellier and kill large areas of leaf. Siicdi badly 
spotted leaf is unsuitable fo r manufacture into smoking tob aexo._ 

♦ Hy A. V. Hill, B. Agr. Sc., Plant Pathologist, Austr.iHan I'uhacd) tin*>slig.ition 
Kxtracted from Australian Pubacco Investigation Painplibt, No. 2, Scpl. 
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As the leav.es mature from the base of the plant towards the top the 
disease spreads, until at last even the seed capsules may be attacked. 
Spores may be producec^ on both the upper and lower surfaces of the leaves. 
The fungus remains alive in dead diseased leaves, and continues to produce 
large numbers of spores (seeds) when climatic conditions are favourable. 

The majority of plant diseasesi tend to be cumulative from year to year 
under favourable conditions, and this apparently holds true for Frogeye. 
The comparative freedom from disease of the early crops of 1921-32 was 
probably due to the limited occurrence of the causal organism at that time. 
Subsequent spread in the later crops resulted in wide distribution of 
diseased leaf material and spores throughout the district, with the result 
that seedlings and field crops were infected in their early stages of growth 
during the present season. The early and mid-season crops which were 
well grown and maturing during p’cbiuary were seriously diseased, whereas 
some of the later crops remained cx)mparatively healthy. 

CONDITIONS FAVOURING THE DISEASE 

The conditions favouring the disease may be briefly considered under 
the following headings:— 

A- -Climatic conditions. 

1. Temperature. 

2. Rainfall. 

H—Cultural practices. 

1. Preparation and care of seedbeds. 

2. Spacing of transplants. 

3. Soil conditions. 

4. Delayed ripening and harvesting. 

5. Curing practice. 

A.—CLIMATIC CONDITIONS 

Climate and weather conditions are important factors governing the 
distribution and eciniomic cultivation of plants. 

Climatic factors have an even more marked influence on plant diseases, 
as the organisms that cause them are usually more susceptible to extremes 
of temperature and moisture than the plants on which they live. 

'Die occurrence and destructiveness of Frogeye is determined almost 
altogether by climatic conditions. Under favourable weather conditions the 
disease becomes epidemic, and, on the contrary^ its spread is checked by 
unfavourable weather. The disease is most severe on well-grown crops 
during periods of wet weather. Once established in the field, rains oi 
heavy dews provide conditions suitable for its wider spread. 

1. Tefnp\erature ,—Frogeye leafspot occurs in areas where high tem¬ 
perature prevails through the day and night during the growing season. 
'I he occurrence of such conditions, over a number of months, allows time 
for the organism to produce many generations of spores trom a few spots 
on the lower leaves. The spores serve to spread the disease throughout 
the crop. When tobacco is grown under relatively high temperature con¬ 
ditions, as is the case in the Dutch East Indies, Rhodesia, Nyasaland, and 
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Queensland, Frogeye is serious in some seasons. In r,ontrasl with this, 
it has not been reported from the relatively cooler and drier districts of 
New South Wales and Victoria, where tobacco has been grown for about 
100 years. 

2. RainJaU ,—When the lempeiaturc* is favourable, piotra('ted periods 
of wet weatliei are oondiK'ive to the spiH‘ad of the disease, for like seeds, 
the spores must be kept moist if they are to germinatt' and infect the leaf. 
The spores ordinarily germinate in two hours, consequently the leaves are 
readily infected if tliey remain moist for longer than that time. In addi¬ 
tion, jl must be borne in mind iJiat heavy dews or protracted periods of 
rainy weather provide conditions suitable for the production ol spores. 

Rain is also an iinporiant ag<.*nt in spreading llie disease, because the 
spores are splashed for considerabh* distances by <lrops of water. One of 
the obvious elfects^ of splasiiing can be readily seen by examining the under 
surface of the lower leaves ol plants. They usually retain a considerable 
amount ol soil, and, as a result, are tailed sand leaves. 

An examination ol the daily rainfall records lor Mareeba over a number 
of years, shows that periods of showery weather may be expected in many 
seasons, and tliat such periods must commonly ot'cur towards the latter 
end ol January and during the early part of h'ebruary. The occurrence ol 
lavourable climalit' conditions at the most siis('eptible stage of growth, 
w'hich is about the topping stage, will materially assist the spread of the 
disease. The simulianeoub occurient'c of liigh temperature and high humi¬ 
dity over a period of weeks provides optimal conditions for the develop¬ 
ment and spread of the disease. 

When the plantb aie in tiie seedling stage, i limalic factors may be 
modified to some extent by ('overing the seedbeds, and by adopting means 
to reduce temperature humidity and soil moisture. Such measures also 
assist in the control of downy inilde>v anti daniping-oif fungi. It is some¬ 
times ditlicuU, under climatic conditions at Mareeba, to produce hardy, 
healthy seedlings. Furthermore, unfavourable conditions at transplanting 
time encourage ibe development of diseases which may l>e present in the 
seedlings or in the surrounding soil. 

B.—CULTURAL PRACTICES 

1. Seedbeds, —Poorly-drained seedbeds situated in low-lydng localities 
are more subject to disease than well-drained and weld-ventilated beds in a 
sunny position. Ventilation lowers the temperature and tlie atmospheric 
humidity, the latter being especially necessary and most dilhcult to accom¬ 
plish during periods of wet weather. Once the disease is established in a 
seedbed, practically every plant becomes infected if the conditions are 
favourable. Seedlings should be carefully thinned out, that they may have 
ample room for normal growth. The soil should be provided with suffi¬ 
cient fertilizer to maintain gt)od growth, and, if necessary, additional 
lertilizer may be dissolved in water and applied with the watering-can. 

2. Spacing of Transplants .—More disease was noticed among w^ell- 
grown plants closely spaced in the rows than in lower and more open 
crops. The more open and low-grown crops allow freer movement of air, 
and tend to lessen splashing of spores from plant to plant. The plants 
and soil also dry more quickly. 
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3. Soil CoiuUiions, —Badly-drained fields are conducive to Frogeye and 
other diseases. Water-logged soils check plant growth, cause the leaves 
to die, and provide conditions that are favourable to an epidemic of leaf- 
spot. Natural surface drainage and ridging does not prevent seepage watei 
irom damaging and even killing the I'rop. Many crops grown on ridges 
with a good, natural slope were killed by seepage ol water from higber 
areas. Adequate drainage, recommended during the past three years b) 
experts, will be nec'essary wherever heavy rami alls occur. 

Lack of drainage of fields was partly responsible for poor crops in the 
Mareeba district during tiie 1933 season. 

4. Delayed Ripening and Han'csting.--:\s l^'rogeye is associated with 
nialui'ily oi me leal, any lactor vvhicii cnecks growth or causes ripening, 
also encourages, to some extent, tne spread oJ me disease. Ihus, a clieck 
in growtn caused by excessively wet conditions, or premature ripening oi 
me leal, whicn may be due to a number of unlavourable factors, 
increases tiie lengtn of time during wmen inieciion may lake place. Delay 
ill Harvesting me lower leaves aiiuws many uiore spores lo be produced on 
me spots, and the disease is therelore enabled to spread more rapidiy. it 
lollows mat It IS belter to have a small area of tobacco well cared lor, 
than a large area neglected Irom transplanting to harvest time. 

5. Curing ,—Growth of the lungus within the leaf tissue is favoured 
by the conditions of temperature and Immidny during the early stages ol 
mo curing, but instead oi the attacked areas becoming at first light brown 
and then white, as happens under field conditions, they are of a dull, 
dark-brown colour. Fhis type is known as “black Barn spot”. i’he dis¬ 
coloration of bright tobacco leaf spoils us appearance, and reduces its value 
considerably, ll the leaf is badly attacked, tiie spotted areas coalescing, 
ilie amount of dead tissue present may lead to tiie leaf being graded as 
scrap. Such leaf is very brittle, does not i:ondition properly^ and breaks 
into fragments during manufacture. Leaves spotted at harvest time are 
not likely to be of much value unless they possess good body and fair 
texture. 

The amount of barn spot depends to some extent on the length ol 
time taken to colour the leaves, those which colour quickly usually having 
the barn spot than others requiring several days. The results of several 
experiments show that barn spot infection does not normally occur during 
curing of the leaf, therefore diseased leaves do not infect healthy leaves 
in the barn. Experiments also demonstrate that the first signs of disease 
spots usually appear six or more days after the leaf is inoculated, and a 
definite brown spot develops in seven or more days. When leaves that 
are already infected in the field some days previous to harvesting are hung 
in the barn, the conditions during early curing merely accelerate fungus 
growth, and the diseased areas become dark in .colour, 

Since the disease is favoured by high humidity, the lowest humidity 
compatible with good curing practice will help to reduce the amount of barn 
spot. 
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SOURCES OF SEEDBED INFECTION 
1. SEED 

Plant diseases of all kinds iiave to provide some means of surviving 
from one season to another, or else they die out. If a disease becomes 
associated with the seed, e.g., bunt of wheat, it remains with its host and 
is ready to begin growing when the seed germinates. 

Many important tobat'co diseases first appear in the seedbed as a 
result of using contaminated seed, and therefore the provision of healthy 
seed is a pre-requisite for the raising of healthy seedlings. In a seedbed, 
* diseases are confined to a few square yards, but diseased transplants are 
distributed over, and ('an infect, ai rcs of land, and may, as a consequence, 
make the land unfit for profitable tobareo rulture for some years. 

The widespread occiirrcMice of Frogeye in the seedbeds in the Mareeba 
district suggested tlial it was associated in some way with the seed. 
Outbreaks of the disease' occurred in widt‘ly-separated farmers* seedbeds, 
and in man\' cases the onlv logical explanation was that the seed was the 
source of infection. This possibility rec'eived further support when tobacco 
('apsides, be‘anng lipic'al Frogeie spots, were found in a farmer’s field 
in late Februfiry. From that time until the end of April, the disease w’as 
always readilv observable on seedbeds maturing in the fitdd. On numerous 
farms where seed capsules were being left for the next year's supply of 
'<eed, examination was made as opportunity offered, and in practically 
everv case a large percentage of the capsules was diseased. In many 
eases, the leaflets present among the seed eapsides show'ed typical Frogeye 
spots. 

Diseased seed lapsules were collected from four different farms, and 
were later used in \er\ c'arc'ful experiments, which showed that in each 
c'ase a number of seedlings from suc h seeils w(Te attac'ked by the disease 
at an early age, w'hile seedlings from healthy seed were not diseased. 

Microscopic examination shenved tlial Frogeye spores were present in 
the secid samples, either unattaeked, or on broken bits of capsules mixed 
with the seed. On many occasions a crop of spores was found on diseased 
capsules. 

2, SOIL AND TOBACCO DEBRIS 

The disease may be carried over from season to season by diseased 
debris with /he seed, and also in the soil. The length of life of the orga¬ 
nism in the soil has not y<*t been determined, but it probably survives for 
some years. 

Several diseased leaves forwarded to the research laboratories at 
Canberra in Mav, 1932, w/C‘re dried, ground up some time afterwards, and 
placed on tobacco seedlings growing in the glasshouse during November. 
Frogeye leaf spots wcurred on thv plants two weeks later, thereby showing 
that the organism had survived for five months in association with the 
dried tobacco leaves. 

Experimental work at Mareeba demonstrated that the fungus sur\uved 
ill soil in an area where diseased leaves had been strung on to sticks 
during the curing season, some nine or ten months previously. Other 
experiments showed that it was present in soil on which diseased seedlmgs 
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had been ^rown, and when diseased dead leaves were added to the surface 
soil, a lar^^e percenlaj^^e of plants grown on that soil became diseased. It 
is apparent from what has been said, that soil on which diseased plants 
have been previously grown, or soil which has diseased tobacco scraps 
present in it, or spon^s from diseased plants grown during the same or 
other seasons, is a sourc'e (^f seedbed infec'tion. 

An examination of diseased seedlings and plants in the" field shows that 
the lower leaves bear largt' crops of spores wdiic'b infect the surrounding soil, 
or remain asswiated with the diseased leaf. 

The extent to which soils of <liseased fields are a source of infection • 
in the succeeding seasons is vet unknown, but experimental evidence shows 
that plants on soil on which tobacco was not previously grown remain free 
from disease muc h longer than plants in adjoining fields on which a crop 
of diseaseil plants was grown during the previous season. 

I'okacca Scraps,- organism sui'vivt*s in dead diseased toba ('(‘0 

leaves in the field and even in flue-cured diseased leaves. Flue curing of 
diseased leaves does not, in all cases, kill the organism causing Frogeye. 
Scraps of diseased lobacio leaves, nvhefhcr prri'iously ihie-curcd or no/, may 
therefore cause the (iisease in nearby seedbeds and fields, in areas to 
which they may accid(.‘nlally be transported by implements, animals, wind 
or other agencies. IManv tungal spores remain alive for long periods under 
dry conditions, and therefore the rainless winter months at Maroeha may 
favour the sutvivtil of the disease in the soil or in diseased leaves. 

3. OVERWINTERING PLANTS 

Although at Mareeba there is. an almost ('ornplete absence of useful rain 
during the long, dry season, and the soil be(?omes very dry, some tobacco 
plants remain alive until the following wet season and then make new 
growth. Frogeye was present on a number of such plants examined in 
different areas, both the clead leaves and the new grow'th being infected. 
The dead, diseased areas on leaves of the previous season produced spores 
which were blowii t)i splashed on to the new leaves, infection occurred, and 
Frogeye was in that way esiablisheil for another season. 

Overwinteringf plants and the continuous growth of tol.>acco throughout 
the year are a menace to the industry, because by these means, diseases 
and pests survive from season to season. 

The “Diseases in IMants Acts” of Queen.sland provide, inter alia — 

That every occupier or owner of land used in the growing of tobacco 
plants shall uproot, and when practicable, destroy plants by burning, 
within one month after the completion of tlic harvesting of the tobacco leaf. 
Every paddock shall be treated in the above manner^ and where there have 
been plantings at separate intervals in different parts of one area, similar 
action must be taken after harvesting of the leaf from each separate 
planting. 

Thi^act is in the best interest of growers themselves. After harvesting, 
a vigorous effort should be made to destroy all volunteer plants throughout 
the district, thus assisting to reduce the incidence of diseases and pests. 
This objective will be materially assisted by eradication of all tobacco plants 
throughout the district, for some months each year. 
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From many points of view, the practice of throwing* the old stalks into 
river and creek beds is most objectionable. Seedbeds are usually situated 
along the banks of waterways, and theieforc', the organisms surviving on 
old stalks may cause outbreaks of disease whe^rever the material may happen 
to be transported by water or other agencies. Seeds, w’hich may carry 
disease, are often present in the capsules on old stalks, and may become 
detached and distributed by water along the river banks, thus establishing 
wild tobacco plants carrying diseases and insect pests. Such plants may 
be seen growing along the rivers and creeks of the Mareeba district at 
certain times of the year. 

A bettei^ means of disposal of old stalks is to pile them into heaps and 
burn them, but they should not be used as fuel for sterilizing the seedbed 
site, because the ai cumulation of stalks at one place results in the concen¬ 
tration of scraps of diseased leaf and spores in the area fringing the 
sterilized soil, and this material is readily carried or blowm on to the 
seedlings. 

CONTROL MEASURES 
1. SEED 

As guaranteeti (lean seed is not always readily available to farmers, 
and as tlie use of diseased seed may result in diseased crops, some experi¬ 
ments involving s<‘(‘d sterili/jatiion were pridormed. A.l per cent, 
solution of silver nitrat(‘ is a most elTectiv(‘ disinfectant as it destroys 
bacteria and fungal spores, and does not harm the seed when used 
correctly. 

Samples of diseased s<‘ed obtained from various farms, as well as other 
lots which were deliberately mixed with diseased parts of plants, were 
treated with silvei nitrate solution. In every ('nse the plants gr(^wn from the 
treated seed wire free from disease, provided they were protected from 
('hance infection from outside sources, such as infected soil and diseased 
plants. 

As the disease is present on tlu outside of c'apsules in the held, these 
parts should not be mixed witli seed, ('ontamination may be avoided, to 
a great extent, t)v breaking the tips from the dried capsules and allowing 
the seed to fall out, rather than by threshing in the usual manner. If 
home-grown seed is used. It i^ prac tically always necessary to disinfect 
it with silver nitrate. The following prcK'edure should be followed : 

(1) Nine grains of silver nitrate crystals should be dissolved in one 

pint of water. The crystals rapidly deteriorate under certain 
circumstances and should therefore be obtained from the chemist 
as required. The solution should be made in a glass, earthen¬ 
ware, or wooden vessel, using distilled water or freshly collected 
rain water, and used immediately. Silver nitrate taken inter¬ 
nally is a deadly poison and shotdd therefore he handled with 
care. 

(2) The seed should be tied in a bag of some open textured cloth 

such as butter muslin, and allowed to soak in the silver nitrate 
solution for exactly 15 minutes. It should be stirred to ensure 
that all the seed is thoroughly welted. 

(3) After soaking in the silver nitrate solution for 15 minutes, the 

bag with the seed in it should be washed for 10 minutes in about 
six changes of clean water. 
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(4) The seed should be spread out and dried at ordinary room tern 
perature before sowinj^*^ taking- care that it does not come in 
contact with diseased material during or after drying, as such 
contact would defeat llie purpose of sterilization. 

2, SOIL 

If clean seed is sown in soil free from disease, healthy seedlings will 
he produced if they are protected from other sources of infection. Sterili¬ 
zation of seedbed soil is necessary, under Mareeba conditions, for the con¬ 
trol of the widespread damping-off diseases. This treatment also protects 
seedlings from Frogeye, because it destroys the organism if the latter is 
present in the soil. The seedbeds should be so situated that soil from fields 
on which diseased crops have been grown, or from tfie vicinity of barns 
and bulkshcds, does not come in ('onlact with the seedlings. It is wise 
practice not to replant the same fields to lobacco- in successive years, 
be('ause diseases tend to accumulate in the soil and^ therefore, the plants 
become infected from that source. As most farmers have a large area of 
land suitable for tobacco, the use of new land is practicable. This would 
help to reduce the occ'urrence of the disease and also tend to improvement 
in the quality of the crop. 

3 . SPRAYS 

Bordeaux mixture has been ?*ecommendecf for many years as a control 
for diseases similar to Frogeye. During the 1932-33 season at Mareeba, 
four series of experiments involving a large number of seedbeds were used 
to test the efficacy of Bordeaux spray. Spraying was done during the wet 
season, when Frogeye was most serious in the seedbeds and field. Wherever 
Bordeaux was used, the disease was kept in check, and particularly was 
this so when spraying was begun before the disease made its appearance in 
the seedbeds. As previous experience showed that 4-4-40 Bordeaux mixture 
was likelv to injure delicate seedlings, the strength was reduced to 2-2-40, 
and spraying was done every five days. The sprayed plots were practically 
free from disease, and the seedlings were more vigorous and healthy. 

Directions for the preparation of 2-2-40 Bordeaux mixture— 

(1) Dissolve 1 pound copper sulphate crystals in 1 gallon of water. 

This is most readily accomplished by suspending the crystals in 
a muslin bag in water overnight. Use wooden vessels if possi¬ 
ble, as iron or steel vessels are attacked by copper compounds. 

(2) In another vessel slake 1 pound of freshly burnt stone lime, then 

add sufficient water to make 1 gallon. It is best to strain the 
milk of lime solution through butter musHn before diluting 
further, because any coarse particles present will tend to block 
the nozzle of the spray pump. 

(3) Make each of the above solutions up to 10 gallons and pour both 

into a third barrel at the same time. If only two vessels are 
available, pour the diluted copper teulphate solution into the dilu¬ 
ted milk of lime solution, stirring vigorously all the time. This 
will make 20 gallons of spray, and will be sufficient fOr approxi¬ 
mately 300 square vards of seedbeds. The quantity of spray 
mixture required will vary with the size of the plants, as they 
must be thoroughly sprayed. 
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Bordeaux mixture should be used immediately after it is made. Before 
using, it should be tested by holding a polished knife blade in the mixture 
for a few seconds. If no copper is deposited on it, the mixture is safe for 
use, otherwise more lime should be added and the test repeated. 

Bordeaux mixture may be combined with lead arsenate or paris green 
to protect the seedlings against insects. 

4. P R I M I N G 

As the disease is commonly more serious on leaves approaching matu¬ 
rity, and as spores are produced in large numbers on mature, or dead, 
diseased leaves, the operation of priming, which involves the removal of 
such leaves, greatly redui'cs the number of spores present and the possibility 
ol iuture infection in the ftelrl. Kxperiments show that early priming is 
essential, the aim being to eliminate the diseased, lower leaves before the 
valuable, middle leaves bec;'>mc inleeted. T^iis opcTation must be carried 
out with (liscrerion, bec ause too severe priming will check growth, and too 
little will not control the dis(‘ase siillk'ienllv to make it worth while. The 
first priming should he done when the plants are only a few inches high. 
1 he plants may be primed two or three times before leaves of any com¬ 
mercial value are obtained. Lat(‘r primings may be in the nature of pre¬ 
liminary harvestings. As many as six or seven may be necessarv in some 
seasons, the discarded leaves being removed from the field and buried or 
burnt to prevent further spread of the disease by spores, which are pro¬ 
duced on them if they are left on the ground or between the rows of 
tobacco plants. 

The priming will not eliminate the disease altogether, but wdll check 
its progress in the field, and make possible the harvesting of saleable leaf. 

5. HARVESTING 

Since the disease is associatt*,d with maturity of the leaf, every effort 
should be made to harvest the leaves as they ripen. The longer an infected 
leaf is left on a plara, the greater will be the production of Frogeye spores, 
which will in turn serve to spread the disease to previously healthy leaves. 
Bv attac king leaf vc'ins and midribs, the disease may cause yellowing and 
death of the tissues beycMid the attac'ked area, but such leaf is not mature, 
and will not ('ure satisfactorily. 

In Mareeba, many leaves were observed in which the lips of margins 
were dead and the central portion yellowed, while the butt was green. In 
some cases this was due to the disease, but more generally to unfavourable 
seasonal and soil conditions which prevented normal ripening. 

After harvesting is completed the plants should be eradicated and dis¬ 
posed of as directed in previous paragraphs. 

Spei'ies of the plant kingdom, which cause disease in our crops, may be 
considered as being similar to weeds. The most practical method of controll¬ 
ing the spread of weeds is to eradicate them before they have an oppor- 
tunllty to swd. mie old adage *‘one year’s seeding, means many years’ 
weeding’', applies equally well to plant diseases, including Frogeye. This 
disease must be chec'ked from the time of its first appearance in seedbeds 
and fields, or the spore production laiteij in the season will be so great that 
control will be impracticable. 
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PHILIPPINE RICE-MILL PRODUCTS WITH 
PARTICULAR REFERENCE TO THE 
NUTRITIVE VALUE AND PRESERVATION 
OF RICE BRAN* 

R ice srrvcs as tlif printipal ftKHl lor people of the Far I^aslern 
countries. In the Philippin<‘s tht‘ diet of the masses consists 
larg-ely of rice and is inort^ or less deficient in fats, proteins, and 
vitamins. This investigation (d Philippine rice-mill products, 
particularly rice bran, was undertaken with the idea of ( ndeavour- 
ing to supply the present dietary defi«'iency. 

In the Philippine pro('ess of milling rice the hull is first removed leaving 
the kernel' which is somewhat colored and commonly ( ailed unpolished rice. 
The unpolished rice does not keep well because, when stored, the fats in it 
become rancid. Again the unpolished nc(‘ becomes infested with in sect si, which 
destroy the outer mealy layer of the grain. To produce white polished rice, 
wdiicb can be bandied without commercial hazard, the rice kernel is passed 
through a combined scraping and polishing pro<'ess, 'Phis removes the outer 
portion of the kernel together with the embryo. Tliat portion of the kernel 
removed during the polishing proi'ess is ,callod rice bran or rice polishings. 

Rice bran is the most nutritious part of the rice since it contains fats, 
proteins, and vitamins. 'Tlic fats in rice bran are about the same as those 
in peanuts which are consid(*ri‘d (|uilc nutritions. The proteins are very 
similar to meat proteins sime they contain in their make-up about the 
same important amino acids. Rue bran contains vitamin vv'hi<'h prevents 
beriberi, and| vitamin ,\, whicl) prevents eye afi1iclk)ns and general ill- 
health. It also has the antisterility vitamin li. 

At present ric'e bran is very cheap and is used for feeding cattle and 
poultry. Millers sometimeiV dilute the bran with rice hulls in order to 
dispose of the hulls with profit. Bran, which has been adulterated with 
rice hulls, is not suitable for use as an edible product because the hulls 
have an irritating effect when taken internally. 

Bran flours are considered cjuite nutritious and are very papular in 
the United States and other ('ountries. This would natunilly suggest the 
use of rice bran for human consumption, especiallv since the bran is very 
much cheaper than flour. Several American teachers informed us recently 
that some years ago in the Philippine provinces they tried to make a bran 
flour by mixing rice bran with wdieat flour. Although this mixture made 
very good bread and cakes they discontinued using it because they found 
it difficult to obtain a regular supply of high-grade bran. Sometimes the 
bran was fresh and at other times it was not. ’ __ 

* By Augustus P. West and Aurelio O. Cruz of the Bureau of Science, Manitay in 
The Philippine Journal of ^ejen^ef Vo). 52, No. 1, Sept., 1958. 




33 


'Die reason that rice bran has not become a popular human food is 
probably due to llu fact that it contains a quantity of vegetable fatty oil 
(rice oil). When the rice bran is stored the oil becomes rancid and the 
bran acquires a disag^reeablc: taste. Mill«ers often pik fresh bran on top 
of stale bran. To be sure of gfetting fresh bran one should really g^o to 
I lie mill and take the bran as it comes fresh from the polisher. 

Tfhe decomposition of tlie fatty oil in rice bran is due to the action 
of moisture in the presence of vegetable tissue which contains fat-splitting 
enzymes. AVe found that rancidity may be prevented by beating the fresh 
bran at a temperature of about lOS^^r.^ for three hours and storing it in 
moisture-proof containers which preserve the bran and prevent access of 
insects. Heating the bran removes moisture and stops the destructive 
action of enzymes. This prevents deromf)osition and subsequent rancidity 
of the fatty oil contained in the bran. -The heating also destroys any 
mold spores, insects, or insect eggs which may be in the bran but does 
not affect the vitamins. 

Bran treated in this manner is slightly darker in color than the fresh, 
raw bran but it has a pleasanter and sweeter odor and flavor than the 
raw bran. It does not bec'ome moldy or rancid; in fact, it may be kept 
in a fresh c'ondition for a considerable length of time without any appre¬ 
ciable deterioration. 

In preparing ric'e bran for storage it is advisable to use a specfally 
constructed cooker ('ontaining a stirrer. Stirring the bran while heating 
facilitates the removal of moisture. In outlying districts where proper 
cooking facilities are uot available the bran may be heated cautiously in a 
frying pan over a low fire. The bran should be stirred and the heating 
continued fort perhaps an hour until it turns slightly darker in color. After 
heating, the bran sliould then be placed in a can or glass jar which may 
be closed tightly to prevent at cess of moisture. Bran, thus prepared^ 
keeps for about a week or more. 

Miss Maria Y. Orosa, of the Bureau of Science, has prepared excellent 
cakes, cookies, and bread fn)m mixtures of wheat flour and rice bran. She 
used fresh bran and also bran whit'h had been heated and stored for two 
months. The results were the same in each case. These bakery products 
were very satisfactory in texture and quite tasty. 

For people who do not fancy the natural flavor of rice bran this may 
be toned down considerably by diluting the bran with wheat flour. A mix¬ 
ture of wheat flour (3 parts) and rice bran (1 part) makes a good com¬ 
bination for bakery products such as bread and rakes. When used alone 
rice bran, lacking gluten, does not make bread which will rise. The addition 
of wheat flour serves not only to dilute the bran but also to supply the 
gluten necessary for making bread. 

The bran flavor may be still further neutralized or entirely disguised 
by using other characterisitic flavors^ such as ginger, cinnamon, or 
chocolate. Bran cookies made with these flavors are very tasty and since 
they contain vitamins they are quite nutritious. 

In the Philippines beriberi is a very common and fatal disease among 
the poorer classes who live on a diet that consists principally of polished 
rice anfl is deficient in vitamin B^. For a number of years the Bureau of 
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Science has boon making a standard extract of rice bran (tikitiki. extract) 
which contains vitamin B ^. This extract iis widely used h)r curng or pre¬ 
venting beriberi. It has been estimated that for adults approximately 30 
grams of high-grade rice bran contain about enough of the antineuritic 
vitamin B ^for their daiily requirements as a preventative of beriberi. 1'his 
is about equivalent to 11 level (not heaping) teaspoonfuls of bran or 
approximately 2 cubic ccntimett;rs of standard rice-bran extract. More 
than 111,000 tons-of fine rice bran are produced annually, in the Philippine^, 
as a rice-mill by-product. As a preventative of beriberi this amount is 
about sufficient for all the people who need the bran for its medicinal value 
and also for others who might benefit by using it. 

In a very few localities in the Philippines the people have for years 
been used to eating a kind of cake made from a mixture containing some 
fresh rice bran. If this use of rice bran as a human food could be popu¬ 
larized and the people all over the Islands become accustomed to eating 
bakery products or other fc^ods containing the rice bran then deaths from 
beriberi would be a rarity. It would not be necessary for the poorer classes 
to take extract of rice bran as a preventative or cure for beriberi. 

Rice bran produced at present in the Philippines is not taken care of 
properly and muc'h of it is allowed to spoil and is wasted. By utilizing 
this by-product of the rice mills as a food the health of the people would 
be generally improved. They would he getting not only vitamin Bi, which 
prevents beriberi, but also vitamins A and E and proteins similar to meat 
proteins. The children would be healthy and vigorous and would not appear 
to be improperly nourished. Moreover, by using a domestic by-product the 
Filipinos would be developing the natural resources of their own country 
and the importation of rice and other foodstuffs from foreign countries 
would be greatly diminished. 

RICE CULTIVATION 

There are many varieties of rice grown in the Philippines. According 
to habitat, method of cultivation, and general properties these numerous 
varieties are usually classified in terms such as upland and lowland rice, 
glutinous and non-glulinous. They aie identified by certain trade names, 
such as Macan 1 (offic'ial No. 527), which are' recorded as permanent 
numbers in the Philippine Bureau of Plant Industry. The different varieties 
are distinguished by their principal physical characteristics such as length, 
width, and thickness of the grain^ the color of the hull and tips, flavor, 
arid other properties. In general the late-maturimg varieties give a larger 
yield per hectare than the early-maturing varieties. 

Various methods are used for cultivating rice in the Philippines. One 
very common practice is to plant the; rice in seed beds and later transplant 
the seedlings to the rice paddy (field). Chemical changes which occur 
during the ripening of rice grains have* been studied by Tadokoro and Abe. 
In their report they 'refer to previous work along this line. 

When the growing rice reaches maturity it is cut and stacked in the 
field in well-ventilated shocks and allowed to remain there about a month 
in orde'rl to cure the grain. Changes, not well understood, take place during 
thei curing process. If the grain is not cured thoroughly, before threshing, 
it heats during .storage and the moisture content increases^ As a result it 
is likely to spoil. 
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RICE STRAW 

Rice straw is obtained as a by-product in threshing rice. In the 
Philippines rice straw is used as packing material, bedding for cattle, fuel 
in finishing pottery, for making mats, brooms, sandals, and for various 
other purposes. Rice straw serves as good beclding for the cultivation of 
edible mushrooms. 

Experiments on the use of Philippine rice straw as a raw material for 
the manufacture of paper were carried out by Reyes and Cruz. They esti¬ 
mate that enough rice straw is produced iin Bulacan Province alone to supply 
a 10-ton paper mill. 

Philippine rice straw makes a very good tissue paper. Reyes and Cruz 
found that paper made from Philippine cogon grass is stronger than that 
made from rice straw. However, rice straw requires for digestion about 
one-thiid as much caustic soda as cogon and is easier to bleach, in the 
Philippines where chemicals aie expensive this is a decided advantage. 
Again, since rice straw is a by-product in threshing rice no extra lal'Jor 
of cutting the straw is rcciuired as is necessary in the case of cogon grass. 

PHILIPPINE PROCESS OF MILLING RICE 

There is quile a dillerence in the appearance and arrangement of 
machinery in the numerous Philippine rice mills. Some mills are more or 
less home-made, while others have very modern cquipmen:. All of these 
mills, however, carry on the same operations and produce polished rice 
with rice hulls and rice bran as the principal by-products. 

The milling of rice consists essentially in gradually breaking up tlie 
rice grain (paddy or unhulled rice) into products which are separated by 
a number of large shaking sieves. 

In the Philippine process of milling rice the grain (paddy rice) is first 
passed through a cleaning sieve tliat removes trash and sVi'aw. The paddy 
rice is then carried to the rice huller. This breaks the hulls which inclose 
the rice kernel (unpolished rice). Some paddy rice grains usually pass 
through the rice huller without the hulls getting broken. The mixture 
(hulls, unpolished rice, and paddy rice) emerging from the rie^ huller is 
then sieved to remove tips, very linely broken grain, and small pieces of 
hulls. The mixture is then carried forw'urd to the blower which is the 
next unit in the process. 1'hib is a special compartment. It contains a fan 
which blows the hulls out into an exit lube where the hulls are usually 
(arried to the lx>ik‘r to be used as fuel. The unpolihsed rice containing 
some paddy rice then drops to the separator sieve. This separates the 
unpolished rice from the paddy rice whicli is carried back to the rice 
huller. 

The unpolished rice is next taken to the polisher. Some mills have 
two polishers. In passing through the polisher the surface of the grain 
is scraped with an abrasive thus removing the seed coat together with 
some of the outer portion of the rice kernel. The germ of the rice grain, 
which is rich in soil, is dislodged and also goes with the polishings (bran). 
In addition to the scraping procedure the grain is also polished with 
rubbers in passing through the polisher. At the bottom of the rice 
polisher there are two exit tubes. The white polished rice emerges from 
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the polisher through one of thes.e ex.it tubes and' the rice bran through the 
other. The white polished rice is next sieved to remove the very small 
broken grain (binlid). 

The milling of rice is really a very clean process. From the time the 
paddy rice enters the miH until the polished rice and rice bran emerge from 
the mill tliese rice-mill products are not handled by laborers. The whole 
process is carried on automatically by machinery. 

For power many mills have a steam engine and use the rice hulls as 
fuel to heat the boiler. Recently, however, some mills have introduced 
oil-burning engines. 

In addition to the power house the four other essential parts of a 
rice mill are the rice huller, the blower, the separator, and the polisher. 
The rice huller consists of two iron disks. One is placed just above the 
other and the two are separated by a very small space. Artificial stone 
covers the lower surface of the top disk and the upper surface of the 
bottom disk. The top disk remains stationary while the bottom disk 
revolves. The whole apparatus is arranged so that the distance between 
the two stone surfaces can be adjusted by means of hand wheels which 
raise or lower the bottom disk. The paddy rice is pouied into the rice 
huller through a hole in the middle of the top disk and falls on the lower 
revolving disk which throws it away in all directions. The revolving disk 
then grinds the grain around and breaks the hulls. The distance between 
the two disks should be arranged very exactly as otherwise the rice kernel 
may be crushed or the hulls not well broken. The rice huller is one of 
the most important parts of a rice mill since upon it depends the quantity 
of rice obtained from a given amount of whole grain. 

The rice polisher is a rather ingenious apparatus. It consists simply 
of an inverted frustum of a cone set inside of a wire screen. The cone and 
the screen are inclosed in a cylindrical iron container. Before taking the 
photograph a portion of the w^ire screen and a portion of the outside 
iron container were removed to show the abrasive cone inside. The top 
and side surface of the cone are covered with an abrasive prepared by 
mixing small pieces of emery with water glass (sodium silicate). Attached 
to the inner (cone) side ot the wdre screen and some distance apart are 
several vertical rubber strips. The cone, supported by a main shaft, is 
made to rotate rather rapidly. For a medium-sized cone the rate is about 
300 to 400 revolutions per minute. A stream of unpolished rice is allowed 
to fall on the top of the cone. In descending through the polisher the 
grain (rice kernel) is whirled around in the space between the cone and 
the screen. The abrasive on the cone scrapes the surface of the grain, 
while the rubber strips, on the screen, polish the grain. The white grain, 
scraped and polished, emerges from the opening at the bottom of the 
apparatus, while the bulk of the .scrapings (polishings or bran) passes 
through the wire screen. The bran which thus accumulates outside the 
screen is pushed, by a rotating slide, to an exit lube where it falls out. 

A tube, placed at the side of the polisher, conn,ects the space outside 
the screen with an exhaust fan. The fan draws a current of air through 
the screen. This air current prevents the polished rice from getting too 
hot and also removes most of the very fine bran dust that tends to adhere 
to the polished rice. 
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The degree of scrapitig the grain depends upon the adjustment of the 
cone. By lowering the cone the space between the cone and screen is made 
smaller and the progress of the grain through the polisher is retarded. 
The grain thus gets a more thorough scraping. By means of adjustment 
screws the rubber strips on the wire screen may be projected inward 
toward the cone. 'This also retards the progress of the grain, giving it a 
more thorough polishing and scraping. 

In removing hulls from the paddy rice (hulling process) some of the 
rice kernels are broken. These broken kernels are passed through the rice 
polisher with the whole kernels. When the polished rice is sieved the 
larger pieces of broken polished rice remain with the unbroken polished 
rice while tiu! v(‘ry small piec'es (binlid) together with some bran are 
removed. Small pieces ol grain arc usually sold as chicken focKl or used 
for making starch. Millers usually do not keep an accurate account of 
this stock wdiich is comparatively small. The small pieces of broken polished 
ricx! serve as a g(K)d material for fermentation and so this kind of rice 
(brew^er’s rice) may be used for making fermented beverages. In Japan 
the manufacture of sake from rice is an old established industry. 

in the Philippines the rice sold in the markets, stores, and tiendas 
is usually a mixture of the whole and partly broken polished rice. The 
millers do not ordinarily separate this mixture. 

In isolated districts in the Philippines miniatune rice mills, commonly 
known in Tagalog as kiskisan, are sometimes used for milling small 
amounts of rice. In tiiese mills the separation of bran and hulls is usually 
not very complete and consequently a low grade of bran, unsuitable for 
edible purposes, is obtained. In order to ascertain if the grain has been 
milled properly and the fresh bran is not diluted with hulls the bran should 
be tested as explained later. 

Results in Pliilippine rice miUs .—In milling rice the quantity and 
quality of the finished product depend upon the method of milling, the 
efficiency of the mill machinery, the variety of rice milled, and the con¬ 
dition of the ric;e before milling. During the process of milling some lots 
of rice break up to a much greater extent than others. The quantity 
and quality of the polished rice are therefore quite variable. In order to 
get a product of approximate average grade it is a very common practice 
in the Philippines to mix dilTerent varieties of rice before milling. However, 
one may occasionally visit a mill when they are running only one variety. 

RICE STARCH 

Although rice starch is not strictly a rice-mill product it may be well 
to mention it since it is an important commercial product made from 
polished rice. Rice contains about 78 per cent, of starch. This is a larger 
percentage than is c ontained in any other starchy material, such as wheat, 
maize, or potatoes. Various authorities give a very good description of 
the manufacture of starch from rice. According to Thorpe— 

TJie demand for rice starch has grown chiefly becau.se of its suitability 
for laundry use, and this in turn is due entirely to the fact that the rice 
starch granule is considerably smaller than that of any other commercial 
starch. When made with boiling water, too, the resulting mucilage is 
better adapted for “starching"’ than other starches. 
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Rice starch is used commercially for various purposes such as laun¬ 
dering, preparing foods, making paste, and making medicinal tablets. It 
is also employed extensively in the cosmetic industry for making face 
powders. In addition to the perfume, the principal characteristics of a good 
face powder are color, texture, and perfect adherence to the skin. The 
latter qualities impart the appearance and finish. According to Poucher, 
the peachlike finish given to the skin by face powders is best obtained by 
the use of rice starch. Other starches, especially maize, are employed in 
cheaper powders. The particles of rice starch are much finer than those 
of any other cereal and consequently there is a distinct preference for rice 
powders. Parisian manufacturers of cosmetics rate these powders very 
highly and in comparing the qualities of rice powder with other powders 
they find the rice powder to be by far the least harmful to the skin and 
much smoother. 


RICE HULLS 

In milling rice the hulls are obtained as a by-product. They are light 
in weight, neutral in odor and have a slow combustibility. They are used 
for packing hygroscopic materials to prevent moisture absorption ; filtering 
and percolating; for insulation, making insect powder, and various other 
purposes. 

In the Philippines the rice hulls are generally used as fuel in the rice 
mills. They are also employed in hatching duck eggs and in burning wood 
for charcoal. 

Since the ash consists principally of silica the hulls have a very low 
nutritive value. It is generally believed that the hulls have an irritating 
effect upon the stomach and intestines of animals. 

On account of their very high silica'content the ashes of rice hulls, 
when finely powdered, serve as a good polishing powder. They should also 
be useful for making polishing pastes and scouring soaps. 

Rice hulls have been found to be useful for making an edible rice 
cellulose. Harding states: 

A recent advance in food technology is the development of a process 
of recovery of an edible cellulose from the hulls of rice and other cereals. 
Cellulose is a natural constituent of practically all vegetable foods and is 
really an essential dietary constituent. By adding bulk and roughage to 
the intestinal contents normal elimination is promoted and constipation 
largely prevented. 

In the development of a new ready-ti>serve breakfast food milled rice 
was found to be the most desirable cereal base. Because of the low cellu¬ 
lose content of milled rice it was decided to reinforce the roughage content 
of the finished cereal by additions of a pure cellulose of suitable physical 
form. It was found that a satisfactory pure edible cellulose could be pre¬ 
pared from the hull of the rice, thus making the breakfast food an all¬ 
rice product. The cellulose of the hull is first isolated in a semifibrous 
form by a strong soda cook. A hydration treatment then reduces it to the 
proper physical form for use as an edible material. 

A large plant for the production of this new form of pure cellulose has 
been in operation for some time. It is located at Lake Charles, Louisiana 
adjacent to the largest rice mill in the world, ^ 
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Rice cellulose as prepared for food roughage is a light, somewhat 
tlulTy, fine mealy material. It has a light cream color^ but is easily 
bleached white if desired. It is odorless and tasteless. It has a mealy 
feel in the mouth, and although not intended to be eaten straight, when 
well moistened with saliva, can be swallovvetl without dilficulty or irritation. 
Its ash content has been reduced to 1*0 per cent, or less, although the 
original raw material contains about 18 per cent, of asli thal is largely 
insoluble silica. The washed product from the alkaline digestion may run 
as high as 99 per cent, alpha-cellulose. In the finished product a part of 
the original compound or normal celluloses has been converted to simpler 
hydrated celluloses; but the freedom from impurities of non-cellulosic 
character entitles it to be called a practically pure cellulose. 

POLISHED AND UNPOLISHED RICE 

After passing the paddy (unhullcdj rice through the rice huller to 
remove the hulls the unpolished (hulled) rice then goes through the polisher. 
There are several reasons for polishing rice. Polished rice has a very clean, 
white, and tasty appearance, w'hereas the unpolished rice is slightly colored 
and is not so altiai'live. Polished rice has muc li better keeping qualities tlian 
unpolished rice. I he unpolished rice loses its llavour in a Jropii'al climate 
because the fats in it become rancid. Again the unpolished rice has a 
tendency to get moldy and become infested with weevils and other insects, 
wliich destroy the outer mealy layer of the grain. This is the reason why 
the w'holesale rice dealers arc reluctant to handle unpolished rice. Polished 
rice can be handled without commercial liazard. 

Tlie unpolished rice, wliich still retains the seed coat and oily germ, 
contains somewliat more fat, protein, ash, and crude fiber than the 
polished rice. Tlie polished rice, however, contains more starchy material 
(carbohydrates). 

The effects of living on a diet composed largely of polished (highly 
milled) rice or unpolished (undermilled) rice are staled very clearly by 
Vedder and Feliciano: 

Although medical authorities still differ with regard to a number of 
details concerning the etiology of beriberi, iheie is a very general consensus 
of opinion to tlie effect that beriberi is a deficiency disease, produced when¬ 
ever, in the absence of an adequate mixed diet, highly milled rice is used 
as the main food staple, and that the disease can be prevented by the 
substitution of a sufficiently underiiiilied rice. The most striking^ illiistia- 
tion of this fact with whicli vve are familiar is the case of the Philippine 
Scouts. For a number of years (1902-1909), while they were supplied with 
the best grade of highly milled rice, beriberi was the most important cause 
of admission to sick report for these native troops, the incidence often 
reaching as high as 10 per cent, of the entin? number (5,000). In 1910 the 
substitution of underniilled rice was made. Beriberi at once declined as 
a cause of admission and at the end of a year, when the substiitution had 
been made universally effective, beriberi was completely eradicated. Since 
that time undermilled rice only has been furnished, and during all these 
years beriberi has completely ceased to appear among these troops, although 
they were living in the midst of a population where beriberi is very com¬ 
mon. Similar results have been obtained in a number of civil institutions 
in the Philippines as well as in other countries. 
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The reason the unpolished rice is a preventative of beriberi is because 
it contains the antineuritic vitamin B, which prevents beriberi. During the 
polishing process, 1o produce white polished rice, most of the vitamins go 
with the rice bt-an which is removed from the grain as a by-product. 

Vedder and Feliciano carried out an elaborate investigation to determine 
a standard for unpolished rice which would prevent beriberi. Samples of 
unpolished nee from many varieties were analyzed and also fed to pigeons 
to determine their actual beriberi-producing potentialities. Pigeons were 
selected because they are even more susceptible to polyneuritis than the 
human racel is to beriberi. As a result of their investigation they suggested, 
as tentative standards, the following chemical indices for beriberi preven¬ 
ting rice: 

Any rice having 1*77 per cent, of phosphorus pentoxide plus fat, but 
not less than ()'4 per cent, phosphorus pentoxide; or any rice having not 
less than ()'62 per cent, pliospiiorus pentoxide; or any rice having not 
less, tlian 0’50 per cent, pliosphorus pentoxide and with at least 75 per cent, 
of the external layers of the grain remaining. 

Vedder and Feliciano also determined the eifect of washing unpolished 
rice and found that for ten samples the average loss in phosphorus pen- 
loxide was 0*25 per cent. Presumably the vitamin content of these rices 
was similarly reduced. They further state— 

Previous writers, including SchulTner and Kuenen and McCarrison and 
Norris, have shown that prolonged washing or soaking of the rice, prior 
to cooking, extracts and removes^ a considerable portion of its vitamin, and 
that an originally beriberi-preventing rice may be thus converted into a 
beriberi-producing rice. This is what would be expected, in view of the 
fact that the antiberiberi vitamin is very freely soluble in w^ater. It is to 
obviate such difficulties as much as possible that we have recommended such 
a high standard for a beriberi-preventing ri('e. A lower standard would 
undoubtedly suffice if it were not for such factors as excessive washing, 
pressure cooking, and other procedures that cannot be foreseen ; but the 
standard recommended at least provides a considerable margin of safety. 

THE NUTRITIOUS PARTS OF THE RICE GRAIN 
(EMBRYO AND ALEURONE LAYER) 

According to Vedder and Feliciano the antineuritic vitamin B, the fat, 
and most of the phosphorus of the unpolished rice are undoubtedly con¬ 
tained chiefly in the embrv o (germ) and the aleurone layer of the un¬ 
polished rice grain. 

fThe aleurone layer is the outermost layer of the endosperm or that 
part of the rice kernel that lies just beneath the seed coat. The aleurone 
ceils in this layer contain protein granules and oil droplets. These oil 
droplets as well as those in the embryo comprise the rice oil which may be 
extracted from th6 bran. Starch granules in the cells beneath the aleurone 
layer are recognized by the familiar blue color imparted by an iodine solu¬ 
tion. No oil droplets are found in these statch cells beneath the aleurone 
layer though protein granules are observed near the cell walls. The oily 
^bryo and the aleurone layer are really the most nutritious parts of the 
rice grain since they contain the vitamins, the fats and also proteins. 
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During the polishing process the entire seed coat of the unpolished rice 
is removed. The embryo (germ) is also removed as well as most of the 
aleurone layer of cells. Polished rice usually contains small portions 
(remnanits)of the oidy aleurone layer. 'I'he fatty oil contained in these portions 
of the aleurone layer becomes rancid when the polished rice is stored for 
some time and as a consecjiience the polished rice tends to lose its fresh 
flavor. 

The degree of polishing determines how much of the aleurone layei 
remiiins with the polished rice. A highly polished rice contains very little 
of the aleurone layer. As suggested by Vedder and Feliciano and shown 
by the diagrams of Santos the polishing process removes from the rice 
grain the most nutritious parts which go with the rice bran (polishings). 

RICE BRAN 

Alter the paddy rice is hulled the unpolished (hulled) rice, which 
remains, is passed through tlie polisher to get while polished rice. In the 

Philippines the rice polishings, removed during the polishing process, are 

commonly called rice bran, tikitiki, or darak. This rice bran (polishings) 
comprises the seed coat, germ, and most of the outer (aleurone) layer of 
the rice kernel together with some of the starchy material beneath the 

aleurone layer. The rice bran contains the most nutritious parts of the 

rice grain for it has vitamins, fats, proteins, and the phosphorus ingredient, 
as well as some starchy material (carbohydrate). 

Bran with rice liMs ,—In making rice-bran (tikitiki) extract we find 
that a bran which is moisture free and contains at least 20 per cent, fat 
gives an excellent product, so we have come to regard this kind of bran 
as one of standard quality. 

In our inspection of Philippine rice mills we visited several where it 
was customary to mix ground rice hulls with', the bran. As the hulls contain 
very little fat (less than 1 per cent.) this diluted bran would, of course, 
give a low' fat content, less than 20 per cent. 

The amount of ground hulls contained in (iriuted bran may be estimated 
approximately. Suppose a sample of diluted bran, when analyzed, gives 
only 15 per cent, fat calculated on a moisture-free basis. How' much 
genuine bran is in the diluted mixture? A sample containing only bran of 
high quality (100 per cent, standard bran) has at least 20 per cent. fat. 
J'he hulls may be considered roughly as having no fat. 

Santos has recently made a microscopic study of rice bran. He found 
that rice hulls, when contained in the bran, may be identified as they 
present a characteristic appearance under the mu roscopc. 

Rice bran suitable for use as? an edible product should not contain any 
rice hulls. 'Fhe hulls contain about 21 per cent, of ash w’hich consists 
mostly of silica. As the silica has abrasive properties, quite likely the 
hulls have an irritating effect upon the stomach and intestines. 

In milling rice bran intended for edible purposes the mill .should have 
a very efficient blower which will remove practically all the rice hulls from 
the unpolished rice* In our investigation of Philippine rice mills we found 
that most of the mills had very good blowers. 
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In purchasing bran from a rice mill it is advisable to inspect the un¬ 
polished rice before it goes through the polisher. If the grain before 
polishing contains no hulls then the bran removed from the grain during 
the polishing process will also be free of hulls unless the bran has been 
purposely adulterated. The bran should be taken as it comes fresh from 
the polisher because millers often pile fresh bran on top of stale bran so 
that bran lying in heaps about the mill is not likely to be very fresh. 

Hran from the first polisher contains somew'hal more fatty oil than 
bran from the second polisher. During the second polishing of the grain 
there is naturally a tendency to remove more of the interior starchy part 
of the grain beneath the outer oily (aleurone) layer. The fat content of 
the bran will, of course, vary somew'hat according to the degree of 
polishing. Calculated on a moisture-free basis bran from the first polisher 
contains ov^er 21 per cent, of fat. Where only one polisher is used the 
fat content of the bran is 20 per cent, or more. 

Rice oil has a rather dark browm color with a greenish tinge. The 
color is somewhat undesirable because buyers of edible vegetable oils, stu'h 
as coconut oil, usually prefer an oil which is very light in color. 

VITAMINS IN RICE BRAN 

Rice bran contains the water-soluble vitamin H, which is the anti-ncuriitic 
vitamin that prevents polyneuritis in pigeons and beriberi in humans. 
The rice oil (fats) in rice bran contains the fat soluble vitamins A and H. 
When irradiated, the rice oil also contains vitamin D. 

Vitamin 7>\.—The effects of feeding rice bran to pigeonsi ill with poly¬ 
neuritis are clearly shown. A pigeon was fed by Dr.; A. J. Hermano, ol the 
Bureau of Science, on a ration deficient ,in vitamin B j until it developed 
polyneuritis. When given 0*5 gram of rice bran the pigeon recovered in 
one day and became normal. 

Vitam'iiij B ^ appears to be quite rcsisilant to heat. We lieatcd rice bran 
at a temperature of lOS^^C. for three hours. Doctor Hermano found that 
this heated bran cured pigeons of polyneuritis just as easily and quickly 
as the fresh bran. 

McCollum and Simmonds state tliat Janseni examined unhulkHl lirv 
which had been stored for 100 years and found the rice had lost little or 
none of its antiberiiberi property (vitamin B^), From ihi*:. it appears that 
the hull serves as an excellent protection for the vitamins contained in the 
rice, kernel. Moreover^ vitamin B, , under the proper coinditions, has excellent 
keeping properties. 

Kondo and Okamuia kept unpolished rice in scaled tin cans for several 
years and found the rice was not attacked by insects and there was little 
change in the physical and chemical properties. 

Concerning the vitamin B complex Dutcher says: 

Considerable work has been done to show that the vitamin B complex 
may consist of five or more fractions. The existence of the antineuritic 
fractions, B ^ has been establiished definitely^ and vitamin B* is recognised as 
a definite entity. Tiiese vitamins are also known, in this country, as B 
and G respiectively. Eddy and co-workers contend that a third factor' ) 
is necessaty for growth in pigeons, while Miss Reader of London believes 
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that there is a fourth fraction of the old B complex which is necessary for 
normal f^rowth in the rat. Miss Chick, also of London, is of the opinion 
that she has obtained evidenc'e that a fifth fraction exists which is necessary 
for rat j:»rowth and which dilfers from B^ in stability. 

Windaus and co-workers have just announced the isolation of the 
antineuritic fraction (B or Bj^ ) in crystalline form. Usin^ modifi('ations 
of the methods used by Jansen and Donalh, Siedell and Peters, two 
types of crystalline products were isolated, one as the b)alrochloride and 
one as the picrt^lonate. He ascribes the tentative formula, CiaHi7N80S 
to this hij^hly potent crystalline product. This compound was active in daily 
doses of from 2 to 4 j^amma (2/1000 to 4/1000 of milligram). The most 
potent preparations reported previously were ‘those of Jensen and Donath, 
which were active iiV doses of from 7 t(‘ 9 gamma daily. 

Rice-hmn {likifiki} exiract.- For a number of years the Bureau of 
Sri(‘nc e has been making an extract of rice bran (tikitiki extract) which 
('oiitains^vitamin, B^^ and is used e\t“nsively for the cure of infantile beriberi. 
During the year 1931, 50,974 bottles of tikitiki extract with a sales value 
of 35,681'80 pesos were prei)art‘d. Of this number 4,087 valued at 2,860 90 
pesos were sold and 46,887 bottles with a sales value of 32,820 90 pesos 
were furnished to the OfiPice of the Public Welfare C'ommissioner for free 
distribution. 

Tile present method used by tiie Bureau of Science for making rice 
bran (tikitiki) extract is indic'atcd by llie following outline: 

1. Se.lec't a good grade of rice bran. This iis ascertained by making 
an ether extract of the bran to determine the amount of fat it contains. 
'This should be about 20 per cent. caU'ulated on a moisture-free basis. If 
the fat content is much lower than this it indicates that tlie bran con¬ 
tains ground rice hulls or other foreign matter which does not contain any 
fat or vitamins ; or perhaps the bran has deteriorated due to attacks of 
insects. 

2. Mix the rii'e bran (50 kilos) with 25 per cent, ethyl, or grain, 
alcohol (150 liters) and allow the mixture lo stand, with ( cc asional stirring, 
tor twenty-four hours. 

Vitamin B ^ is very soluble in water. 'I'he alt'oliol which is addeil serves 
to prevent fermentation of the vegetable matter in the bran. 

3. Pour olf tiu' clear liquid and pass the sediment through the press. 

4. Combine the li(|uids obtained in step 3 and tvapoiatc to a syrupy 
consislencv under 1 ('ent^meter pressure with maximum tempeialure of 75^K". 

5. Adci 95 per cent, alcohol to residue in step 4 to precipitate inactive 
gummy substances. 

6. AIIow^ the gummy substances to settle for about twenty-four hours 
then decant off the supernatant liquid. 

7. Evaporate the alcoholic solution with precautions observed in step 
4 till the specific gravity of the syrup isi brought to 1‘32 at 28*5^'C., 
which is about the usual temperature of the factory evaporating room. 

8. This syrup is then passed through the supercentrifuge, heated to 
80^r., and bottled immediately while hot. After scaling the stoppers with- 
sealing wax the bottles are pasteurized at 62^C., for about a half hour. 
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This preparation is the finished pro<luct which is now ready tp be used 
as a medicine for beriberi. 

Mr. F. AI. Yenko, who has ( harj^e of the tikitiki-extract plant in the 
Bureau of Science, finds that the yield of likitiki extract from rice bran 
varies considerably depending upon the quality of the bran, used in making 
the extract. A sa('k (SO kilos) of very high-grade bran may yield as 
much as 75 bottles (50 cubic centimeters each) of standard extract. A 
•sack of low-grade bran, which contains a considerable quantity of broken 
rice kernels and rirc hulls, may give only about 45 bottles. By selecting 
from a shipment onl)' those sacks which contain bran of good quality 
rather high average yields of extract may be obtained. During the year 
1932 Mr. Yenko obtained an average monthly production of 69 bottles of 
extract from one sack of bran. At this rale of production the potency of 
1 cubic centimeter of extract is about equivalent to that of 14*5 grams of 
high-grade rice bran. 

The Bureau of Science sells a 50-cubic-centimeter bottle of extract for 
70 centavos (Philippine currency) or 35 cents (U. S. currency). The mail 
or freight charges are extra. 

Hermano standardized this extract and found that when 0*2 cubic centi¬ 
meter is added daily to a basal ration defu ient in vitamin B^ die ration then 
containisi sufticiient vitamin B^i to s»upport a growing rat. Pigeons which had 
contracted polvneuritis were cured in one dav when given an aqueous solu¬ 
tion containing 0 0175 gram of the pure extract. In these experiments the 
pigeons were kept in cages which were covered with finc-mesh wire to 
prevent access of ithe flies known as Pseudoly^ttcha mau^a. Thc»:e flies 
transmit to pigeons a blood disease (Hafmoproten4s cohimhae) which may 
be<'om.e so severe as to prove fatal. 

Experiments were also made by Doctor Hermano to determine the 
relative potency of tlie standard tikitiki extrac't as compared with activated 
clay secured from the Bureau of Cdiemistry and soils in Washington. Tliis 
activated clay serves as an international standard' for vitamin B , . It has a 
('oncentralion such that 10 milligrams are equivalent to one unit of vita¬ 
min B , . A uniit* is lliat amount* of vitamin B, which, when fed as a daily 
allowance, gives a weekly increase of 3 grams in the weight of an albino 
rat during an experimental period of four to eight weeks. Experiments in 
curing' pigeons of polyneuritis show'ed that 10 milligrams of activated clay 
(T unit) gave the .same results as 17*5 milligrams of standard tikitiki 
extract. 

Vitamifi A (fat-soluble) in rice bran ,—McCarrison found in unhulled 
rice vitamin A which prevents eye afflictions. Hermano fed albino rats on 
a ration deficient in vitamin A until they developed general ill-health and 
the eye disease kruawii as^ xerophthalmia*. The basal ration was then supple¬ 
mented daily w'lth 0*2 cubic centimeter of the fatty oil contained in rice 
bran. After one week the eye disease was cured and in one more week 
the rats had recovered their health and were again normal. The fatty oil 
used in these experiments was an ether extract of rice bran. The extract 
was heated in an air bath at a temperature of 105^C., for three hours to 
remove trac'es of ether. Evidently heating the fatty ofl did not destroy the 
vitamin. 
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Vitamin E (jaUsoluhle) in rice bran .—Hermano tcslcd tlie fatty oil 
contained in rice bran and lound it j>av.c positive results for vitamin E 
(fat-soIuble) which prevents sterility, ( onccrnin^ his experiments he 
states : 

Six pairs of heallliy rats were mated in six dilTerent ('ages. They weie 
fed with the basal ration defif'ient in vitamin E. TTliree pairs of the rats, 
1, 2, 34, 35, 36, and 37, \vei(‘ led with' the basal ration deficient in vitamin 
E for about three to foil/ months, and no litters wen' produced. After an 
interval of time tlie basal ration was supplemented daily with 0*2 cubic 
centimeter of the itlwr (‘xlract of crude tikiliki (rice bran). The results 
of the addition wi're signifk ant in that thes(‘ three pairs produced seventeen 
young. The other three pairs, rats, 3, 4, 25, 26, 27 and 28, continued to 
be fed with basal ration deficient \n vitamin !£; and, though they appeared 
to be health)' and mature, they produced no litters. Tlie ether extract from 
('rude rice bran possesses the anti-sterility property, vitamin E. 

Vitamin 1) in irradiated rice oil .—In making Japanese’. sak6 wine and 
the sakt^ cako that remains as a lesidue contains some rice oil. Takahashi 
and Lim extract (id the ri('e oil from sake I'ake. The unsaponifiable matter in 
the rice oil was tlien remoxed and from this unsaponifiable matter they 
isolated a crvstalli^'ed sterol uhi('h melted at 137^^C\ These sterol crystals 
were then exposed to ultraviolet light (irradiated). Takahashi and Lim found 
that these irradiatcid sterol crystals w'cre aniirai'hitic and, when fed to 
albino rats, lould cui'e and prevent rickets. Ev’i(l(*ntly the st(*roI crystals, 
when irradiated, developed tin' antirachitic' vitamin D. 

Ri('e oil contains about 4 per C(int. of unsaponifiable matter which is 
a comparatively large amount. Since unsaponifiable matter consists largely 
of sterols it would seem (juite likely that vitamin 1) is either contained in 
rice oil or may be developed in the oil by irradiation. 

Hermano testinl rict' oil f(.)r vitamin I) and found it gave negative 
results. He then exposed (lie oil for fifti'cn minutes to ultraviolet light 
and tested the irradiatcul oil. Albino rats were fed for about a month on 
a basal ration deficient in vitamin 1) until th(' rats developed symptoms of 
rickets. The joints in the hind legs becamt* somewhat swollen and the rats 
moved rather slowly. The basal ration was then supplemented daily with 
an olive oil solution containing 0*003 gram of irradiated rice oil. After 
three week.s the ral.s became (|uiie lively, walked well and the leg swellings 
disappeared. Tlie rats were then killed and the tibia bones in the hind 
legs cleaned, treated properly, and photographed. Tlie photographs showed 
considerable calcification in the bones. Photographs of the tibia bone.s from 
lats fed on the same ration, tixc epl that cod-liver oil was used in place of 
ri(ie oil, showed somtnvhat more calcification. Perhaps if the rice oil 
had been irradiated .somewhat longer it would have given Results 
a.s good as the cod-Iivei oil. For when the rice oil was irradiated for 
periods of only 5 and 10 minuies the results were not as good as when 
it was irradiated for 15 minutes. 

Chickeft perosis* —When used in a uniform diet for growing chickens, 
as pointed out in a note published recently, rice bran appears to be superior 
to wheat as preventative of perosis (deforming leg weakness) in chickens. 
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In the fiill of 1929 the animal husbandry division of the Bureau of 
Animal Industry and the departments of poultry and husbandry of several 
Southern and South western State agricultural experiment stations org-anized 
an informal eo-operative project for the purpose of comparing^, on a weight- 
for-weight basis, dilferent feeding stuifs when included in a so-called 
‘‘uniform” diet in growing chickens. During the spring and summer of 
1930 the following experiment stations used the “uniform” diet in some of 
their feeding experiments with the growing chicks, Kansas, Louisiana, New 
Mexico, Missouri, Texas, the U.S, Poultry Experiment Station, Glendale, 
Arizona, and the L.S. Animal Husbandry Experiment Farm, Beltsville, 
Maryland. 

Several of the stations reported that when the “uniform” diet was 
fed to ('hicks kept in conlinement a I'igh percentage of them became 
afflicted with perosis (deforming leg weakness). One of the writers 
(W.M.G.), observed, however, that when 10 and 20 per cent, of rice bran 
replaced equivalent amounts of wheat in the “uniform” diet, no cases of 
perosis occurred. 

Perosis, or deforming leg weakness, in chickens is a condition of die¬ 
tary origin, in which the legs bec'ome deformed in various ways. 

The superiority of the rice bran as reported in these experiments is 
quite likely due to some vitamin contained in it. 

Commercial imparlance of Tniamins in rice oil .—Rice oil contains the 
fat-soluble vitamins A and E; and, when irradiated^ vitamin D is deve¬ 
loped in the oil. Should the vitamin D content of rice oil be increased, 
with sufficient irradiation, to that of cod-liver oil then the rice oil may 
become an important nutritive substance. Possibly it ('ould be used as a 
substitute for c'od-liver oil. Rice oil has a bland, fatty taste and in 
in thi^ respect the oil is certainly more agreeable to take than cod-liver oil. 

In the United States the use of vegetable (nls, particularly coconut oil, 
in making margarine has increasc'd very considerably in recent years. 
At'cording to Snodgrass: 

Since the war the vegetable fats, and in particular ('.oconut oil, have 
continued to grow in popularity in this country until now the ratio of 
animal to vegetable fats usc^d in margarine is almost the reverse of what 
it was before the war. Approximately 60 per cent, of the ingredients are 
now of vegetable origin, and only 40 per cent, animal fats. Coconut oil 
is far and away the most important single ingredient. In 1925-26 more of 
it was used than of all the animal fats together and over a period of 
several years it has been more important than oleo oil and neutral lard 
combined. The only other vegetable fat used in appreciable quantities is 
cottonseed oil. 

Coconut oil does not contain the fat-soluble vitamins A, D, and E. 
Since rice oil contains the fat-soluble vitamins A and E it might serve as an 
important product for use in the margarine industry as the rice oil would 
supply the vitamins which are not contained in the coconut oik Mixtures 
of coconut and rice oils should make a margarine more like natural butter 
than when coconut oil alone is used. 
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In producing rice oil for commercial purposes either bran fresh from 
the polisher may be used or, as explained later, bran whcih has been 
heated and properly preserved. The rice oil may be extracted from the 
bran by means of hot coconut oil. Tlie rice oil may also be produced 
by expressing mixtures of rice bran and expeller copra cake or by expressing 
the rice bran alone. 


PROTEINS IN RICE BRAN 

Proteins are complex substances containing combinations of amino 
acids. Numerous researches have been carried out to determine the biolo¬ 
gical value of the proteins contained in various foods of animal or vege¬ 
table origin. Experiments in feeding animals, usually albino rats, have 
shown that some proteins (meat proteins) contain in their make-up certain 
amino acids which are necessary for the normal maintenance and growth 
of the animal body. The most important of these amino acids are generally 
believed to be histiefine, lysine, tryptophane, and cystine. The biological 
value of a protein seems to depend, in general, upon the amount of these 
particular amino acids which are contained in the protein. Inferior proteins 
are deficient in these important amino acids necessary for maintenance and 
growth. 

Osborne, Van Slyke, Leavenworth, and Vinograd investigated the 
hydrolytic products of the protein of the rice ketnel. T^ey summarized 
their results as follows: 

The partitionj of nitrogen among the products of hydrolysis oryzenin, the 
chief protein of the endosperm of rice, was determined by the Van Slyke 
method. Compared with the endosperm proteins of wheat or maize, the pro^ 
tein of rice yields relatively much of each of the basic amino acids, arginine, 
and lysine, and comparatively little ammonia and non-amino nitrogen. In its 
general amino-acid make-up it more nearly resembles the majority of the 
proteins of animal tissues than do the proteins of maize or wheat. This 
may explain the extensive use of rice as an almost exclusive diet in spite 
of its low pt-otein content. 

In the process of polishing rice the embryo goes with the rice bran. 

Rice bran contains not only the rice embryo but also some of the rice 
endosperm (white rice) that is, the interior part of the 'rice kernel. Jones 
and Gersdorff investigated the proteins in white (polished) rice and also 
the proteins in commercial rice bran. Tliey found that the proteins in the 
white (polished) rice contain the amino acids, histidine, lysine, tryptophane, 
cystine, arginine, and tyrosine. Tlie proteins In the rice bran were tested 
for the amino acids, tryptophane, cystine and tyrosine which were found 
to be present. 

As a result of these various investigations it appears that the proteins 
in rice bran contain the important amino acids (histidine, lysine, trypto¬ 
phane, and cystine) necessary for maintenance and growth. 

Dr. J, Maranon, of the Bureau of Science, investigated the nitrogen 
distribution in Philippine rice bran by means of Hausmann’s method as 
, modified by Osborne. He found that the protein nitrogen is about 8 times 
the non-protcim Investigation of non-protein nitrogen showed that it 
contains mostly non-basic nitrogen. The protein nitrogen consists largely 



48 


of non-basio nitrogen' but also has a considerable amount of basic nitrogen. 
The data for the protein nitrogen distribution were calculated by the differ¬ 
ence between the results of the nitrogen distribution after hydrolysis and the 
values of the hydrolytic non-protein products. These results agree, in 
general, with those obtaiined by Hamada for hei found in the protein of the 
rice embryo more monoamino (non-basic) nitrogen than diamino (basic) 
nitrogen. 

The comparative nutritive value of the proteins contained in rice bran 
and soy beans has been investigated by Mitchell and' Villegas. They deter¬ 
mined the actual digestible nitrogen of the protein rations fed. On a 10 
per cent, protein ration the results seemed to show that there was no dis¬ 
tinct dilference between the protein of rice bran and soy beans. The protein 
of soy beans, unlike, that of other vegetables, is similar to both meat and 
milk protein and seems to fulfil all physiologic requiricmenls. It would 
appear that the proteins in rice bran have a high biological value and, 
like soy bean protein, compare favourably with meat proteins. 

RICE BRAN LACKS GLUTEN 

Concerning gluten Thorpe states: 

Wheaten flour differs from that of all other cereals in that after it has 
been made into a dough with a little water, it is possible to wash out the 
starch, leaving a sticky adhesive brown or greyish-brown ‘residue which 
consists mainly of protein. This is crude gluten: on drying it in a water- 
oven, a hard, brittle horny mass, not unlike glue, results, which has lost 
its power of becoming plastic when wetted, and strongly adheres to the 
substance on which it rests. At a higher temperature, the wet gluten 
expands greatly until the expansive force ruptures its vesicles. 

Tile flour of other cereals when washed in a similar way entirely dis¬ 
integrates, leaving no protein residue, Tlie physical properties of wheaten 
dough depend almost entirely on the gluten, which acts as a mechanical 
agency for binding the particles of starch and for entangling the carbon 
dioxide gas produced by the fermentation: in the oven, this gas expands, 
causing the dough* to rise and the gluten to remaiti distended until the heat 
fixes it. 

Tadokoro studied the chemical properties of glutinous and non-glutinous 
rice and found they were quite different in various respects. 

Rice does not contain gluten. The so-called glutinous rices contain a 
kind of sticky substance instead of true gluten. When used alone rice - 
bran, lacking gluten, does not make bread which will rise. However, when 
rice bran is mixed with wheat flour the combination makes a bread which 
rises nicely and has a good texture. 

UNBALANCED MINERAL CONSTITUENTS 

Kintner and Holt studied equine osteomalacia (bone weakening) in 
the Philippines and found that the prevention of this disease depends on 
the feeding of a ration properly balanced in the important mineral cons¬ 
tituents calcium oxide and phosphorus pentoxide. TTie ration should be 
so balanced that the calcium oxide-phosphorus pentoxide intake ratio is 
between 1 :1 and 1:1‘8. Where there is deficiency in one of these mineral 
factors this balance may be attained by adding to the ration the required * 
amount of the proper constituent. 
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Rice bran has a rather high ash content, containing about 10 per cent. 
Analysis of the ash for calcium and phosphorus has been made by Mr. M. 
Tirona, formerly of the Bureau of Science. The following results were 
obtained: 


per cent. 

Phosphorus pentoxide (P*05) • 5 09 

Calcium oxide (CaO) ... 0 06 

As shown by these data the ratio between the calcium oxide and the 
phosphorus pentoxide is not well balanced as the percentage of phosphorus 
pentoxide is quite high in comparison with the percentage of lime, which 
is very low. The composition of the bran, in this respect, resembles that 
of pMDlished rice which also contains a relatively high content of phosphorus 
as compared to lime. In feeding stock this unbalanced ratio could be 
corrected, in accordance with the suggestions of Kintner and Holt, by 
adding the proper amount of calcareous constituents to a rice-bran ration 
or to the drinking water. 

According to Sherman 0’45 gram of calcium (0*63 gram CaO) 
and 0*88 gram phosphorus (2 02 grams P2O5 ) hh the actual daily require¬ 
ment for adult humans but this represents the minimum of actual need 
rather than the normal' allowance. He considers that the normal allowance 
for phosphorus should be SO per cent, above the average minimum while 
for calcium it should be even greater. He estimates the optimum allowance 
to be 0*70 gram calcium (1*0 gram CaO) and T32 grams phosphorus 
(3*0 grams PoOft)- The optimum calcium oxidephosphorus pentoxide 
ratio is T0:3*0 acco’rding to these data. 

Concerning the use of rice bran as an ingredient of human food this 
unbalanced calcium-phosphorus ratio is not a serious matter for people who 
live on a mixed diet. For this ratio ''•'»uld be balanced to a considerable 
extent by including suitable vegetables in the diet; that is, vegetables which 
have a high ash content and a relatively large amount of calcareous matter 
in the ash. 

Maranon has recently investigated the mineral constituents of a con¬ 
siderable number of edible Philippine plants. 

As shown by the data these vegetables contain considerably more 
calcareou5i matter than the phosphoric ingredient, lliis unbalanced mineral 
ratio is just the op|x>site of that in rice bran. The addition of these 
vegetables to a ration containing rice bran would tend to balance the 
calcium-phosphorus ratio in the bran. 

NUTRITIVE VALUE OF RICE BRAN 

Rice bran as a cattle food .—Rice bran should have a comparatively 
high food value since it contains vitamins, proteins, and fats. These are 
the most nutritious constituents of the rice grain. 

In Louisiana, Texas, and elsewhere in the southern United States rice 
hran (polishings) has been used in feeding experiments with cattle. The 
results showed that fresh rice bran, which has a sweet odor, is somewhat 
better than corn or corn meal. However, if the bran becomes rancid, due 
to decomposition of the fat contained in it, the cattle do not like 
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it. Cattle also do not care for rice bran that has been mixed with any 
considerable quantity of rice hulls. It is generally believed that bran which 
contains rice hulls is not suitable for use as an edible product. 

Lush and Hale fed cows with a mixture consisting of fresh rice bran 
(90 per cent.) and cottonseed meal (10 per cent.) and found that the 
ration had no effect upon the flavour of milk given by the cows. They 
concluded that fresh, non-rancid rice bran is a desirable and economical 
dairy food. 

In the Philippines rice bran has served as cattle food for a number 
of years. When bt-an that is not fresh is used for feeding horses an old 
local custom is to mix the bran with molasses to neutralize the stale 
taste. 

Rice bran has a higher food value than ordinary hydraulic copra cake, 
which contains about 5 per cent, of coconut oil. 

Copra cake is used considerably as cattle food and some buyers prefet 
a cake which has a somewhat higher fat content than is ordinarily con¬ 
tained in hydraulic copra cake. A mixture of hydraulic copra cake and 
rice bran in equal proportions gives a combination that has a higher food 
value than the copra cake alone, for it contains not only sufficient proteins 
and carbohydrates but more fat. Furthermore, the combination has the fat- 
soluble vitamins A and E, which are not contained in copra cake. For a 
cattle food this is a decided advantage since it tends to enrich the milk 
of the cattle in fat-soluble vitamins. 

Rice bran has a much higher food value (calories) than either the 
wheat bran or the flours. This is due to the fact that the rice bran has 
a much higher fat content than the wheat bran or flours although the 
protein and cairbohydrale contents are lower. 

Recently the Bureau of Scienc e has taken steps to popularise the use 
of rice bran as a human food. At the industrial exhibition held recently in 
Manila the Bureau gave an interesting display of bread, cakes, and other 
bakery products made from rice bran. Miss Orosa has published a popular 
bulletin on rice bran as a health food and how to cook it. This bulletin 
gives recipes for making rice-bran biscuits, fritters, cToquettes, pudding 
cookies, and many other tasty foods. 

Some people do not fancy the natural flavor of rice bran. For such 
people the flavor may be toned down considerably by diluting the bran with 
wheat flour. A mixture of wheat flour (3 parts) and rice bran (1 part) 
makes a good combination for bakery products such as bread and cakes. 
This combination has a food value higher than that of wheat flour. 

Rice bi-an, when used alone, lacks gluten and does not make bread 
which will rise. The addition of wheat flour serves not only to dilute the 
bran but also to supply the gluten necessary for making bread. 

THhe bran flavor may be still further neutralized or entirely disguised 
by using other characteristic flavors, such as ginger, cinnamon or choco¬ 
late... Bran cooki^ made with these flavors are very tasty and since they 
contain vitamins they are quite nutritious. 



51 


Rice bran as a preventative of beriberi ,*—In the Philippines beriberi 
is a very common and fatal disease among the poorer classes who live 
on a diet that consists principally of polished rice and is deficient in 
vitamin , iTlie stjindard extract of rice bran (tikitiki extract), made in 
the Bureau of Science, is widely used and has given excellent results as 
a preventative or cure for beriberi. 

According to Van Veen, Jansen and Donath estimate that the amount 
of antineuritic vitamin B ^ contained in 30 grams of rice bran is probably 
more or less the quantity required for an adult per diem. This is just 
about equivalent to 11 level (not heaping)t teaspoonfuls of bran or approxi¬ 
mately 2 cubic centimeters of standard rice-bran extract (14*5 grams of 
high-grade bran make 1 cubic centimeter of extract). 

In the Philippines more than 111,000 tons of fine rice bian are produced 
annually as a rice-mill by-product. Estimating the population of the 
Islands at 13,000,000, this is sufficient to supply each person daily with 
about 23*3 grams of fine rice bran. People who live on a mixed diet 
do not require the bran for its medicinal value so the‘ annual production 
of rice bran is probably about sufficient for all the people who really need 
it and for others who would benefit by using it. 

In a very few localities in the Philippines the people have for years 
been used to eating a kina of cake made from a mixture containing some 
fresh rice bran. If this use of rice bran as a human food could be popu¬ 
larized and people all over the Islands become accustomed to eating bakery 
products or other foods containing rice bran, then deaths from beriberi 
would be a rarity. It would not be necessary for the poorer classes to 
take extract of rice bran as a preventative or cure for beriberi. 

DETERIORATION OF RICE BRAN 

Insect infestation ,—When rice bran, fresh from the polisher, is allowed 
to stand for a day or so the bran become infested with insects. Unhulled 
rice grains frequently carry insect eggs that have been deposited upon the 
grain in the field before the grain is brought to the mill. Again, insects breed 
freely in rice bran which accumulates about the mill. Tliere is a Philippine 
Ordinance which provides that rice miffs shall be cleaned of all waste once a 
day but this regulation is not strictly enforced. We visited mills which wert 
really very clean but there were others which presented quite a different 
appearance. In the Philippines, as in the United States and other countries, 
insect infestation is one of the important problems connected with the 
milling industry. 

W, Schultze, formerly entomologist of the Bureau of Science, has iden¬ 
tified the following insects which infest unpolished rice; 

Rice weevil, Siiophilus oryzae Linn. 

Rice moth, Corcyra cephalonica Staint. 

Rust-ned flour beetle, Tribolium ferrugineum Fabr. 

Granary weevil, Siiophilus granarius Linn. 
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Vedder and Feliciano found that when these insects infest unpolished 
rice they prefer to eat away the most nutritious part of the grain. This 
is the external layer or that portion removed during the polishing process. 
These insects thus convert an unpolished rice into a polished rice. Samples 
of unpolished rice which were infested with insects for one hundred days 
were analyzed before and after the period of infestation. The results 
showed a very decided decrease in the percentage of fat and phosphorus 
pentoxide. iJnpolished rice, which before the infestation was beriberi¬ 
preventing, (thus lost this medicinal property. 

Heat for controlling insecta in flour mills and grain elevators has been 
used considerably in the Unued States. Dean, who investigated, this prob¬ 
lem, found that a temperature ot only 118^^ to 125^F., (48^^^ to 51 
maintained lor several hours to enable the heat to penetrate all infested 
parts, which kill all insects and iinsoct eggs. The heat, obtained from steam 
pipes, does not injure the grain and is more efficient than fumigation. 

We found, as stated later, that insect infestation in rice bran may also 
be prevented by heat. 

Decomposition oj rice oiL —The deterioration of rice bran is not only 
caused by tne ravages of insects but also by the decomposition of the fatty 
oil contained in the bran, l^ute vegetable fats, or fatty oils, usually con¬ 
sist almost entirely ol a mixture ol glycerides of laity acids. Rice oil, for 
instance, consists principally of the glycerides of oleic, linolic, and palmitic 
acids. Under certain conditions, such as the action ot moisture and 
enzymes, these glycerides are gradually decomposed (hydrolyzed) and con¬ 
verted into glycerol and a mixture of tree fatty acids. The free acids may 
men undergo oxidation and the fats acquire an unpleasant odor and taste, 
and become rancid. However, a high acid number is no indication of a 
rancid fat for rancid lats may contain either small or very large amounts 
of free fatty acids. According to Lewkowitsch the initial phase of ranci¬ 
dity (liydrolysis) is accelerated by the action of enzymes. Fat-hydrolyzing 
enzymes occur in most, if not all, oleaginous seeds. The freshest vege¬ 
table oils and fats always contain at least minute quantities of free fatty 
acids. The formation of free fatty acids in vegetable oils is due to the 
action pf moisture in tlie presence of enzymes (soluble ferments) which 
act as catalysts and accelerate the hydiolysis of the tats. Thus olein 
(CitHdsCOO) sCaHs, the fat which is the gljceride of oleic acidt 
when hydrolyzed yields glycerol, (OH^s, and oleic acid, 

Cx7H3bCOOH. 

CCi,H»aCOO; 8C,H. + 3H0H->0,H*(0H)8 + 3 Cx,H,,C00H. 

For convenience it is, usually customary to calculate the amount of the 
free fatty acids in vegetable oils simply as oleic acid. 

At ordinary temperatures moisture alone is not effective in decomposing 
vegetable free oils (glycerides). According to Lewkowitsch : 

At temperatures up to about ISO^C., water does not attack gly- 
ccndes but if the temperature be raised to 200^C,, or more, the triglyceri¬ 
des are finally decomposed (hydrolyzed) irxto their proScimate components, 
glycerol and fatty acids. The hydrolysis thus produced at high temperatures 
is greatly accelerated if the action of the water is assisted by suitable 
chemical agents. If such agents are present, it is possible to reduce the 
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tempeiature ... the change may be brought about by water even at the 
ordinary temperature if naturally occurring ferments, such as lipase or 
steapsin, are intimately intermixed with tlie oils and fats. 

Rice bran as it comes Irorn the polisher has a fresh and somewhat 
sweet odor. 11 tne bran is obtained from rice milled soon alter the harvest 
the amount of free iatty acids in the fatty oil contained in the bran is 
usually very low. We found samples of bran that gave only 1*2 per cent, 
of free fatty acids in the rice oil. Perhaps if the mill had been thoroughly 
Cleaned bet ore milling the grain the percentage of free fatty acids would 
have been even smaller. Samples pf bran from gram whicn had been stored 
lor some months gave a much higher percentage of free fatty acids in the 
rice oil ranging Irom about 2 to 6*5 per cent. Prom our results it would 
seem that, due to tlie action of moisture in the presence of eazyines, the 
Iatty oil 111 the unliuiied rice grain gradually decomposes to some extent 
When tne gram is stored. Perhaps this is tne reason that polished rioe 
Jruin freshly liar vested gram has a better havor than rice milled from grain 
that has been stored a long time, inuring tne pohsmng process not ah of 
the outer aleurone layer containing fats is removed Irom. the rice kernel, 
lor tile polished rice still contains over 1 per cent, ol lat. If the fats which 
remain with the polislied nee are acid they may have a flavor which is 
not so agreeable as that of the pure glyceride (laisj. Compared with other 
foods nee has relatively little flavor and so the presence ol even a small 
amount of acid fat may, perhaps, affect very appreciably the flavor of 
polished rice. 

The fatty pil in rice bran, fresh frpm the polisher, may contain only 
a very small percentage of free fatty acids but when the bran is allowed 
to stand there is a very rapid increase in the amount of free fatty acids 
contained in the fatty oil with a corresponding decrease in the amount of 
pure fat. 

According to Browne this rapid decomposition of rice oil is due to a 
fat-splitting enzyme (lipasej. Excessive acidity has been observed in a few 
other vegetable oils, such as palm and olive, and has been found to be due 
to enzyme action. 

Concerning the production of palm oil in Africa Lewkowitsch states: 

In consequence of the very crude mode of producing palm oil, causing 
il to remain for a considerable time in contact with fermentable vegetable 
tissue, hydrolysis rapidly sets in, so that the oil on reaching the coast 
contains already a notable amount of free fatty acids. Palm oil when 
shipped from the coast has at Least 10-12 per cent, of free fatty acids. 
The process of hydrolysis, once begun, continues in the barrels during the 
voyage, and in consequence thereof commercial palm oils, on arriving at 
their destination, contain frequently from 20 to 50 per cent., and even 
more, pf free fatty acids. In such palm oils free glycerol is found. In old 
samples the hydrolysis may even reach completion, so that such palm oil 
practically consists of free fatty acids. The progress of hydrolysis can be 
observed even in oils kept in glass bottles. Thus a sample of Drewin oil, 
which had originally the acid value 4T8, showed after six (summer) months 
the acid value 70T. 
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In the case of rice oil we have a condition somewhat similar to that 
of commercial palm oil. Rice bran as it comes from the polisher contains 
fatty oil in contact with fermentable vegetable tissue. The rice oil in the 
bran contains free fatty acids showimg that hydrolysis of the oil has already- 
started before milling ilie grain. 1 he longer the oil is allowed to remain 
in contact with the vegetable tissue the greater will be the production of 
free fatty acids unless something is done to stop the action of the enzyme 
and the decomposition ol the oil. 

Cattle frequently sliow a marked distaste for rice bran as a food. It 
has been found, in such cases, that the bran has a rancid taste. The oil 
in rancid bran usually has a high acid number indicating that the fats 
(glycerides) have decomposed and, to a considerable extent, have been 
converted into free fatty acids. 

The greater the amount of free fatty acids contained in the oil oJ 
fresh bran the greater the amount of hydrolysis. 

We determined the daily hydrolysis of the fatty oil when rice bran is 
stored for twenty-one days, in the first sample of bran tested the acid 
number of the oil in the fresh bran was 4*88 and in the second sample it 
was 8*89. These samples of bran were taken fresh from the polisher, 
placed in bags of cheesecloth, and stored in a wire screen box. They were 
thus exposed to atmospheric moisture but protected from insects. 

PRESERVATION OF RICE BRAN 

Frelhninary heating experiments .—According to Browne the activity 
of tlifs fat-splitting enzyme contained in rice bran can be retarded very con¬ 
siderably by heating the bran to a temperature of 90^^C. To prevent the 
formation of free fatty acids in rice oil and the resulting rancidity Browne 
suggested heating the bran, immediately after milling, to a dry heat suffi¬ 
cient to destroy the enzyme, such as is done in the kiln-drying of certain 
seeds. 

Since a double wrapping of moisture-proof cellophane preserved the 
bran better than any other wrapper we used it would seem that preservation 
of the bran, after heating, depends principally on excluding moisture and 
insects. 

Enzymes in rice bran .—^The fact that we had to heat rice bran at a 
temperature of lOO^C., for six hours to check the action of the fat-splitting 
enzymes would seem to indicate that the enzymes in rice bran, like certain 
enzymes from other sources, have a considerable tolerance for heat. 

Heating the bran removes moisture and stops the destructive action 
of enzymes, as most of them are destroyed. This prevents Recomposition 
and subsequent rancidity of the fatty oil contained in the bran. The heating 
does not affect the vitamins but destroys any mold spores, insects, or insect 
eggs which may be in the bran. When stored in moisture-proof containers, 
the heated bran does not become rancid, moldy, or infested with insects. 

Bacteria in rice hrim.—li the fatty oil in vice bran has the general 
properties of other vegetable fatty oils then the d'ccomposition (hydrolysis) 
of rice pil in rice bran is due to moisture in the presence of fat-splitting 
enzymes contained in the tissues of the bran. The question might be raised 
that, possibly, bacteria as well a$ enzymes may, perhaps, be active in 
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decomposing the iatty oil in rice bran. In order to settle this question we 
lieated rice bian at a temperature ot 120^^C., for six hours. During the 
heating the bran was stirred continually. The heating destroyed the bac¬ 
teria and also any mold spores or insect eggs that may have been in the 
bran. A portion of the hot bran was quickly placed in a sterilized bottle 
which was stoppered with sterilized cotton. Another portion of the heated 
bran was placed in an open vessel and thus exposed to bacteria in the air. 
This bran was stirred occasionally and allowed to stand in the air for four 
hours. It was then placed in a sterilized bottle which was stoppered with 
sterilized cotton. Iliese two samples w'ere covered with paper to keep 
out dust and allowed to stand in the air, under identical conditions, and 
absorb moisture through the cotton stoppers for 31 days. 

rile lirst sample quite likely contained only a very few bacteria while 
the second, which was allowed to stand in the air,, certainly had considerably 
more than the lirst. hor comparison we simply designated the first sample 
as “without bacteria” and the second as “with bacteria”. The results of 
these experiments are recorded in table below. 

Effect of bacteria on the decomposition of rice oil in rice bran, 

(The bran was heated at 120^C., for six hours and stored for thirty- 
one days, exposed to moisture, in sterilized bottles.) 


Moisture Acid number of oil 

in bran 


Rice bran 

Before 

After 

Before 

After 


storing 

storing 

storing 

storing 

Without bacteria 


4 50 

4-60 

6T8 

With bacteria b 


4 73 

c 4-60 

6-45 


a The bran, healed for six hours at 120‘T^, was placed imniediiately in 
a sterilized bottle winch was stoppered with sterilized cotton. 

b rhe bran, heated as above, was placed in an open vessel and 
exposed to the air, with occasionalf stirring, tor four hours. The bran was 
then placed in a sterilized bottle which was stoppered with sterilized cotton. 

c The acid number was determined after heating the bran and not 
after exposdng it to the air for four hours., 

If bacteria are active in hydrolyzing rice oil then, after storage, the 
rice oil in the bran with bacteria should have a much higher acid number 
than the rice oil in the bran without bacteria. As shown by the data both 
samples gave about the same results so evidently the decomposition of rice 
oil in rice bran is not due to bacteria. 

'rhe acid number of the rice oil in both samples of bran increase 
slightly during storage. This would seem to indicate that the enzymes in 
rice bran are not totally destroyed even after the bran is heated at a tem¬ 
perature of 120^C., for six hours. Apparently a very few still remain 
somewhat active. 

The rice oil in the bran with bacteria gave a slightly greater increase 
in acidity, during storage, than the oil in the bran without bacteria. This 
was probably due to the fact that the bran with bacteria was stirred in 
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the air lor four hours before bottling and absorbed more moisture than 
the bran without bacteria. Both samples of bran were moisture free imme¬ 
diately after heating. 

Sieving riae bran before heating ..—Commercial rice bran usually con¬ 
tains some fragments of rice kernels or polished rice. It may also have 
some broken rice hulls or other foreign matter if the bran has not been 
milled properly. If the bran is to be used for making bakery products or 
other foods, it should be sieved as it is not desirable to have hard parti¬ 
cles in the bran and moreover rice hulls are considered to be injurious for 
human consumption. In sieving the bran the hard particles are retained 
by the sieve. The question naturally arises as to how much of the 
nutritious constituents are removed from the bran by sieving it. We 
obtained two samples of fresh rice bran (200 grams each) and, by analysis, 
found the oil content ol one to be 2188 per cent.< (calculated on a naois- 
ture-free basis) and the other to be 23‘51 per cent. This showed that 
these samples of bran were not purposely adulterated with rice hulls. 
These samples were sieved through a large, 30-mesh, inclined sieve. Dr. 
A. J. Hermano tested the fine bran which passed through the sieve and 
also the coarse material retained by the sieve for the fat-soluble vitamin A 
and the water-soluble vitamin B^. Both the fine bran and the coarse mate¬ 
rial gave positive tests for these vitamins. 

The coarse material consists largely of fragments broken off from the 
surface of the rice kernel. These fragments contain a considerable portion 
of the aleurone layer of the rice kernel and therefore they contain rice oil, 
fat-soluble vitamins and also the water-soluble vitamin B 



Mice oil and odamine (A and 

BJ in 

sieved bran 



oian retained by ou-mesh 
sieve 

bran passing through 3U^mesh 
sieve 

Sample 

Amount Vitamins 
(A and b 

Oil content 
ol bran 

Amount 

Vitamins 
(A and b ^) 

Oil content 
of bran 

1 

pei cent. 

13 00 Positive 

per cent. 

24 81 

per cent. 

87 00 

Positive 

per cent. 

21 59 

2 

15-50 jlo 

24 25 

8*50 

do 

23 19 

Average 

14-25 

24-53 

85*75 


22 39 


As shown by the data an average of 14*25 per cent, of coarse material 
was removed from the bran by sieving it. This is about 1 per cent, less 
than the average of the results recorded* Since this coarse material con¬ 
tained 24*58 per cent, fatty oil then the amount of fatty oil removed from 
the bran by sieving was about ^*5 per cent. (14'25 x 0*2453=3 49). The 
coarse material removed by sieving is very suitable for feeding chickens 
or for other purposes. 

In sieving rice bran through a large, 30-mesh, inclined screen the 
bran does not sieve by mechanically shaking the screen because there are 
no ovtd solid particles, like ripe grains, to roll down the screen. How¬ 
ever, if the bran is spread ov^r the screen in a thin layer and the screen 
is tagj^d frequTOtly with a rod, so that the screen vibrates perpendicularly, 
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then the fine bran will pass quickly through the screen while the coarse 
material is retained. The coarse material is then removed and a new por¬ 
tion of bran spread over the screen. 

Rice-bran cooker ,—•The Bureau of Science has recently installed a rice- 
bran cooker. This cooker is a drumshaped apparatus which has an internal 
diameter of 100 centimeters and an internal height of 40 centimeters. .The 
side and bottom are surrounded by a jacket through which steam may be 
admitted wlien llie cookex is in operation. In the interior of the cooker 
and very near tiie bottom there is a siirrer with four iron paddles that 
serve to stir tiie bran when it is heated. Layers of asbestos wrapped 
around the outside of tlie cooker prevent loss ol heat. This cooker heats 
the bran satisfactorily, in fad, the bran may be heated easily to tempera¬ 
ture of 125<^C. 

Our method ior preparing rice bran so that it will keep in storage is 
as follows: Bran fresh from the polisher is sieved through a large, 30- 
mesh screen by tapping tlie screen so that it will vibrate perpendicularly. 
Ihe coarse material which does not pass through the screen, may be dis¬ 
carded and used lor feeding chickens, if it does not contain rice hulls 
or other foreign matter it may be ground finely and returned to the bran. 
I’he sieved bran is then placed in the cooker and healed, with continual 
stirring, for three hours at a temperature ol about 105^^C. Stirring the 
bran laciiilales tiie removal of moisture. The bran while still hot is then 
packed in moisture-proof containers or packages. When prepared in this 
manner it will keep in a fresh condition for a considerable length of time. 

Although llic healed bran is slightly darker in color than the fresh, 
raw bran n bas a pleasanter and sweeter odor and flavor than the raw 
bran. 

Heating bran in outlying districia ,—In outlying districts it is often 
not leasible to procure bran w'hich has been properly heated in a cooker 
and stored in moisture-proof containeis. Bran wdiich will keep in storage 
for a short timp may be prepared in a rather crude manner at home. This 
is done by simply heating fresh bran in a frying pan over a low fire. 
The bran should be stirred continually and heated about an hour or so 
until it turns slightly darker than the fresh bran. Care should be taken 
not to burn the bran. After it is heated tlie bran should be placed in a 
can or glass jar and this closed tightly to prevent entrance of moisture. Thiis 
crude method removes nearly all of the moisture from the bran and by 
storing it iil containers which are fairly airtight the bran will keep in good 
condition for a week or more. 

Rice bran is at present a very cheap substance and contains fats, 
proteins and vitamins that aie the most nutritious constituents ol 
the rice grain. Excellent bakery products and other foods may be made 
from rice bran. When it is not convenient to procure fresh bran the 
heated bran, preserved in proper containers, may be used. It is preferable 
to use the heated bran because it keeps better than raw bran. 
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IMPORTANCE OF CALCIUM IN 
DAIRY RATIONS’*' 

C ows require a supply of digestible protein, sugars, starches and 
fats from the feed sufficient to maintain the body in good 
health, and to provide the proteins, milk sugar and butterfat 
in the milk. In addition, they need small but definite amounts 
of calcium, phosphorus, common salt and other mineral elements 
to maintain themselves, and tp provide the mineral matter in milk. A 
hundred pounds of milk contains nearly nine-tenths of a pound of mineral 
matter, or about 0 7 pound of ash. This amount of ash contains about 
017 pound of calcium oxide (lime) and 0*22 pound of phosphorus pentoxide. 
Fortunately, cows do not change the amounts of calcium and phosphorus in 
milk to correspond with the levels in the feed. 

in the natural feeds, calcium (lime) occurs mainly in the roughages. 
Legume hays usually contain from four to five times as much lime as do 
grasses grown on the same land. On acid, low-limo soils, even tlie 
grasses buud less lime into tlie forage than on Pigii lime soils. Grains and 
milling by-products, especially wheat bran and tiie oilineals, contain a 
good proportion of phosphorus, if rations for dairy cows contain a fair 
proportion pf legumes and grains, there seldom is need to consider the 
necessity of acipilionai mineral matter. However, if these are not in good 
proportion, pr if the soil upon which they were grown was deficient in these 
elements, then provision must be made to supply them. 

Cows normally store calcium and phosphorus in the skeleton in times 
ol surplus, and draw' upon them when in heavy milk production, or when 
the feeds are deficient m either of these elements, if the feeds contain an 
inadequate supply of minerals the cows continue to draw upon the supply 
in the skeleton until the bones become extremely weak, and. are easily 
broken. The milk yield then decreases ini proportion to the minerals supplied 
by the feeds. After this condition is reached, even if the lacking mineral 
elements are supplied, the milk yield cannot be expected to return to normal 
cntil after the next calving. 

A study of this condition has been made over a period of years at the 
Florida Experiment Station. Tlie feeds given to the station dairy herd 
during the first part of the study included pasture grasses and cot-n, sorg¬ 
hum or cane silage us the roughages used with a mixture of ground corn, 
bran, cottonseed meal and other concentrates. 'Hie forages are grown 
on acid sandy soils. Rations containing them were calculated to provide 
only a part of the calcium needed, although the phosphorus content was 
adequate. While receiving these low-calcium rations, an unusual proper- 
tion of the dairy cows had broken hips and ribs. The leg b ones from a 

* R. B. Becker, W. M. Neal and A, L. Shealy, Animal Husbandry Department, 
Florida Etp^itnent Station, in Press Bulletin 457, June, 19$S. 
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cow with a newly-broken pelvis had an average breaking strength of onij 
335 pounds. Records were assembled of 12 Jersey cows deceiving the 
low-calcium rations. These cows had 44 complete lactations which ave¬ 
raged 3,980 pounds of milk per lactation. 

A change was made in the feed by adding two pounds of finely ground 
feeding bonemeal per 100 pounds of concentrates. While these same 12 
Jersey cows were in good state of mineral storage, thei*r milk records 
increased to 6,425 pounds per lactation (average of 22 lactations). These 
records were made by cows of different ages, but even when calculated 
to a uniform age basis, the 12 cows produced over 50 percent, more milk 
on the supplemented rations than they (fid on the k)w^-calcium rations. 
Tests made on the bones of eight of the same Jersey cows showed that 
the mineral matter had been restored to such an extent that the heavy 
leg bones had average strengths in excess of 3,000 pounds. This mineral 
matter could have been d’rawn upon for milk production. 

When cows depend on pasture grasses and silages as the sole sources 
of roughage, it is desirable to supply added calcium in the form of bone- 
meal, up to 2 per cent, of the concentrates. Bonemeal is a practical and 
economical form of mineral matter for this purpose. 
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MEETINGS, CONFERENCES, ETC. 

RUBBER RESEARCH SCHEME 
(CEYLON) 

Minutes of the nineteenth meeting of the Board of Management, held 
at 11 a.im. on Thursday, November 23, 1933, in Room No. 202, New 
Secretariat, Colombo, 

Present. —Dr. W. Youngman (in the chair), Messrs. C. W. Bickmore, 
C.C.S., (Deputy Financial Secretary), I. L. Cameron, B. F. de Silva, 
C. E. A. Dias, J.P., H. R. Freeman, M.S.C., L. P. Gapp, F. H. Griffith, 
Col. T. G. Jayewardene, V.D., M.S.C., Messrs. J. L. Kotalawala, M.S.C., 
F. A. Obeyesekere, M.S.C.. C. A. Pereira, E. C, Villiers, M.S.C., E, W, 
Whitelaw and Col. T. Y. Wright. 

Mr. T. E. H. O’Brien, Director of Research, was present by invitation, 
and acted as Secretary. 

Apology for absence was received from Mr. B. M. Selwyn. 

1. MINUTES OF THE EIGHTEENTH MEETING 
OF THE BOARD 

Draft minutes Which had been cir(;ulated to members were confirmed 
and signed by the Chairman. 


2. BOARD 

The Chairman reported the resumption of membership by Col. T, Y. 
Wright on his return to Ceylon. 

3. DEVELOPMENT OF THE RESEARCH SCHEME 

(a) Minutes of meetings of the Estate Committee held on October 23 
and November 6, 1933, were considered under the following headings :— 

Crown land for experiments .—In connection with the Committee’s 
recommendation to apply for 100 acres of Crown land at Pinnagoda for 
experimental purposes the Chairman reported that it would be necessary to 
submit a detailed statement of the use to which the land would be put, 
before the matter could be considered by the Executive Committee for 
Agriculture and Lands. It was decided that a statement should be prepared. 

Estimate for Dartonfield Estate 1933 .—An estimate of expenditure for 
the period August-December, 1933, amounting to Rs. 5,312 was approved. 

Estate Superintendent.—The Committee was authorized to proceed with 
the appointment of an Estate Superintendent on the terms advertised. 

Experimental Factory .—^The proposal to erect an experimental factory 
at Dartonfield was approved and the Committee was authorized to call for 
plans and estimates from local engineering firpis. 
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(b) Research on the utilisation of raw rubber. —The policy of the 
Research Scheme in relation to research on the utilisation of raw rubber was 
discussed in connection with a letter from the Hon’ble the Minister for Agri¬ 
culture and Lands, drawing attention to the inadequacy of the results 
achieved in this direction up to the present. The Director of Research was 
instructed to prepare a memorandum giving particulars of progress in this 
branch of work to date and submitting proposaLs for future work. 

4. ACCOUNTS 

(a) Estimates of Income and Expenditure for 1934. —Draft estimates 
of income and expenditure for 1934 were considered. After full discussion, 
during which it was decided to make provision for the appdintment of a 
Secretary and to consider staff salary scales at a future meeting, the follow¬ 
ing estimates were adopted :— 

Income ... ... ... Rs. 147,830 

Expenditure Recurrent Rs. 114,962 

,, Non-recurrent ,, 78,300 ,, 193,262 

(b) Statements of receipts and payiments of the Board and of the 
London Advisory Committee for the quarter ended September 30, 1933, 
were adopted. 

(c) Experiment Station accounts for September and October, 1933, 
and Dartonfield Estate accounts for August, September and October, 1933, 
were tabled. 

5. APPOINTMENT OF AN ASSISTANT CHEMIST 

The Chainman reported that 79 applications for the appointment had 
been received and had been considered by the Selection Committee. The 
Committee recommended 3 candidates in order of preference. The choice 
was approved by the Board and the Chairman was authorized to offer the 
appointment to the first candidate by cable, subject to a satisfactory medical 
certificate being submitted. It was decided that the officer should be asked 
to spend 2 weeks at the laboratories of the London Advisory Committee 
before proceeding to Ceylon. 

6. TECHNICAL REPORTS 

The following reports were tabled, prior to publication :— 

**Method of Preparing Raw Rubber in Crumb and Powder Form”. 
—G. Martin. 

“The Preparation of Soft Rubber with Sodium Nitrite”.—G. Martin 

“Notes on Low Temperature Vulcanization.—^T. E. H. O’Brien. 
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DEPARTMENTAL NOTES 


ANIMAL HUSBANDRY IN CEYLON* 


W E have been instructed by the Hon. the Minister for Agriculture 
to submit a scdicme embodying proposals for the extension of 
animal husbandry in Ceylon, 

We have had numerous meetings, considered various 
proposals and efforts, reviewed present activities of the 
Veterinary and Agricullural Departments, and visited and studied the situa¬ 
tion on the spot at different centres. Mr. Crawford was especially active 
during the absence of the Dii^ctor of Agriculture on short leave in pre¬ 
paring a ‘‘Survey of Livestock Breeding in Ceylon at the Present Time, 
with suggestions for Developments'* which is published as an Appendix to 
this report. Thq present situation is well set out in this survey and it need 
not again be gone into here. The object herein will be to set forth our views 
as to methods and suggestions for improving the existing state of affairs. 

After* carefully reviewing the whole situation as indicated above we have 
come to the considered decision that the only chance of effecting any real 
and tasting improvement in the present neglected state of animal husband 
would he to concentrate effoi^ on improvement in a limited area. More 
especially do these remarks apply to improvement of the Island’s neat 
stock. 

An intensive effort should be made in a limited area to introduce castra¬ 
tion of inferior village bulls, to supply suitable stud bulls, to attack the 
admittedly difficult problem of pasture improvement under the adverse con¬ 
ditions of common pasturage, and to inculcate the growing and storage 
of fodder. 

The choice of an area where such a campaign should be initiated has 
received our deliberation. We consider that for the measures we recom¬ 
mend to be successful the area chosen as the first one should receive as 
large a measure of approval as possible from the people themselves and 
their representatives' on the Ministry of Agriculture and in the State Council. 
We therefore consider everything would be gained by leaving the choice to 
them. All we would here say is that the smaller the area in the fitst place 
the more likely the success. It should not by any means be so large as 
any Provincial territory. Success more likely to be achieved by tack¬ 
ling one area and then when progress has been made there anothet conti¬ 
guous region could be attacked. An effort such as we envisage involves the 
concentration of Veterinary and Agricultural staffs, propaganda to secure 
so far as possible the good-will and interest of the people and to educate 
them on the subject, and at the samd time necessary support and co-operation 
from the Headmen. 


^ S^ssion^tl Paper XXVTI—December, 1088. 
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Castration and tluis control of promiscuous breeding- from worthless 
types of scrub bull is essential for cattle improvement. 

An attempt to carry out ( astraticni over the whole country or as a piece¬ 
meal' objective would never prodiu'c anything in the nature of an advance, it 
must be an intensive method of control worked at first in defined areas 
and continued for some years. 

The only way, it occurs to us that this could be done would be to 
castrate all worthless bulls at the time of branding. Tliis could only be 
worked in co-operation with the headmen and Village Committees. A 
measure of compulsion would have to be introduced. Village Committee 
rules on the subjei'l and their enfonement must be introduced. Selection 
of the area would be a matter of ('onsiderable importance in securing the 
success of such a project. 

Sind hulls .—^Tlie system of scattering stud bulls about the country is 
not likely to produce anv results of value. A limited area must be decided 
upon. Tlie type of stud bull would have to be chosen in accordance with 
the need and type of cattle in this area. 

Pasture improvement is a very big problem, much more so than is 
usually realized by those so commonly advocating it. 

The opportunity offered bv coc'onut estates in Ceylon fo'r cattle improve¬ 
ment is a very great one ‘Tliev are the properly of the landed gentry 
class who should find (ongenial employ in cattle breeding, they are prac¬ 
tically the only enclosed fenced paddtx'ks where the animals are under con¬ 
trol and their pasturage is or could be veni’ well suited to the purpose. 
The drawback is that the breeder is not ensured of a ready market for his 
stock after he has bred it. Tlie 500 bulls imported per annum for the 
Jaffna market could easily be reared on coconut estates. The possibilities 
of milk, or ghee maniifat'ture, although not fully explored, are probably not 
sufficiently attractive at present in the absence of collecting and dislribu- 
ting centres in towns. 

Tlie improvement of common village pasturage isi a notoriously difficult 
problem. Indeed so far as we have b(‘en able to explore the situation in 
other c'ountries it may he said that I'attle improvement has generally best, 
if not only, been effected by the disappearance of common pastures and their 
substitution bv individual holdings. Common grazing grounds are generally 
saturated with common di.sease and what is co-operativelv every man’s duty 
to limit areas or seasons of grazing in order to give rest and effect improve¬ 
ment is generally no man’s duty. Possibly the greatest hopes for in'pro- 
ving village grazing areas would be by a system of rotational clearing of 
unwanted growth, resting and grazing of certain portions. This can only 
be achieved by associated agreen>ent and action. Whether in the future 
Village Committees ('an introduce and maintain such a system must be 
seen. 

Furthermo're, we have been struck by the similarity of the elements in 
our pastures in most parts (Tamankaduwa is a noticeable exception) to those 
in the Southern Coastal Belt in New South Wales where grasses and plants 
have been shown to be greatly deficient in lime and phosphorus, 'resulting- 
in small boned aiiimals auci progressive deterioration due to deficiency 
diseases* Improvement of such conditions by clearing away shrubs and 
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bushes which f^cnerally intersperse if not larf^dy cover our pasture areas, 
the amelioration of the intervening 5;oil by fertilizers, and the introduction 
of other s^rasses which would s^row in the altered soil such as have been 
utilized in Australia can hardly he hoped for in common pasturag’e unless 
the villaj^er can be educated to a much higher order of things than at 
present. An attempt to introduce such education might be undertaken on 
an exemplary scale on at least some pasture grounds in a limited area 
selected for the intensive improvement campaign previously discussed. 
Co-operation from all, especially Revenue Officers, and funds, would be 
essential. 

An investigation into the suit.ability for pasturage of indigenous and 
imported grasses has been started at Peradeniya. This work will have to 
be continued for some time before it can be applied. It is work of funda¬ 
mental importance. 

Foihicr ^ro'ivin^ must he encouraged in the same area as the casftration 
and stud i)ull experiment. It will be a big effort and from the nature of 
things quick results ('annot be expected. A domonstralion station may 
have to be opened whicb could also be the headquarters for bousing the 
stud bulls. 

The introduction of the use of fodder would mean also the introduc¬ 
tion of stall feeding which would probably be one of the biggest agricul¬ 
tural advances in peasant agriculture in the Island, for it would lead on 
eventually to a system of mixed husbandry with conservation of cattle dung 
and wdlh animals and plants both playing a full part in the scheme of agri¬ 
cultural economy. The preparation of silage and the feeding of concen¬ 
trates would be the final stage. * 

With regard to the practice of ensilage, although we consider the imme¬ 
diate problem to be an increased quantityi of food and even if the increased 
food is not ideal more food of some sort would be an advance, yet we 
doubt if a stage lia.s been reached when general use of this process can be 
expected in the villages. The supplying of mineral supplements to the 
ration was considered by the ("ommittee appointed in 1929 to report on the 
Improvement eff ('attle Breeding in Ceylon to her a necessity. This is more 
so if silage is to be fed as such food is of high acidity. The preparation 
of silage demands much labour. To fill even a small silo quires a large 
number of people working at high pressure so that work may be doric in 
a short time which is a factor of successful silage making. Further, in the 
wet zone there is no need for silos, growth of grass is continuous 
practically throughout the year. In some parts of the dry zone silos could 
possibly be of value but it is exactly in these areas that labour shortage 
is most acute, 

Propuf^andu to dtssevnnate knowledge of the vclue of milk in the 
dietary of the people .—In addition to the preceding environmental factors 
that must be tackled there are certain aspects of the problem that would 
gWe to those concerned greater encouragement to improve the neat stock. 
Firstly we consider considerable propaganda should be carried out to 
demonstrate the great value of milk and milk preparations in the diet of 
the people. Even hi our villages where there might be abundance the 
comparatively little esteem in which fresh milk i$ held is amazing. 
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The regulations in force in our niunicipalties to ensure that the vending 
of adulterated milk is prevented require in many cases silricler enforcement. 
The sale of watered milk is a very common and ecjually profitable occupa¬ 
tion. It is known that contracts are put out by public institutions 
including hospitals at rates that make the supply of pure frcsli milk 
unlikely. 

It is considered that extensive propaganda by the iVIedical and Edu- 
«:ational Departments to show the valuq of milk, ghee, and other milk pro¬ 
ducts in the dietary of the people should be undertaken. An extended use 
of milk is much to be desired both fro-m the point of view of the health 
of the people and tlie disposal of a usefuJ village product. Tliis would in 
the long run be a great stimulus to cattle improvement. fiit eslablishment 
of co-operative diaries under Municipal control should be introduced wherever 
possible. 

The supply of fresh milk in towns is in most countries in the hands 
of private commercial enterprises which are able as a rule to make the 
undertaking a fmam'ial success. VVe see no reason why this should not 
eventually be possible lu t'eylon provided (ri) an awakening to the realiza¬ 
tion ol the value of pure milk be stimulated in the people, and (/;) legis¬ 
lation be emacted and enforet'd to pi event the puivcivor of adulterated milk 
Ironi depriving the honest vendor of reasonable tratle and prohts. 

Ghee niakiiig, —With the objeet of pioviding a remunej'alivc outlet 
Jor milk in aieas where it is available the establishment of a ghee dep6l 
might be tried. It is only if ('altle breeding can by some means be made 
profitable that an improvement of the cattle can be expected. 

As a result of a recent lour made by Mr. Crawtord, he suggests as a 
suitable place for initial tests, of the possibilities of a gliee ilepot tlie village 
of Tambala, about 9 miles Irom Polonnaruwa. 

Marketing jucilitics in respect of cattle want considerable encourage¬ 
ment. The establishment of periodical markets at short intervals at central 
places, or even annual cattle fairs in cattle breeding districts, should be 
encouraged. 

Encouragement jrom Gov'crnment for cattle improvement might well 
be given by a progressive annual restriction up to totality in a few years 
of the draught oxen now coming in through Kayts. These draught oxen 
are now required mostly in the North and sonu^ 500 head per annum would 
satisfy existing demand. If any progress he made in the permanent culti¬ 
vation of dry land in the Island the demand for plough oxen should then 
proportionately increase. 'I'he absence of this type of agriculture where 
animal and arable husbandry both play their part in agricultural economy 
is one of the causes of the poor state of cattle in the country. 

Apart from neat stock improvement tliere is also need for attention 
to be given to the encouragement of improvement and breeding of bulTaloes. 
There is* a short supply already of these animals in some provinces and if 
any conditions be instituted that would make an increase of paddy cultiva¬ 
tion an economic possibility the provision of more buffaloes wt)uld be a 
primary necessity. 
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II. REVIEW OF EXISTING GOVERNMENT EFFORTS 
FOR CATTLE IMPROVEMENT 

(A) Subsidary 

(1) Ideiitijication and separation of various species of indigenous 
grasses and leguminous plants suitable for pasture and their testing under 
grazing conditions have been ac tively pul in hand at I’eradeniya. 

(2) Similar work is in progress in connection until exotic species. 

(3) Work on fodder grasses lias been done at Peradeniya for a long 
time and there are many useful introduced varieties now grown on experi¬ 
ment stations and by enlightened cattle keepers in various paits ol the Island. 
This work still continues and new fodders are continually under test. TJic 
V eterinary Oepartrneni has in the past made a speciality of Napiei- grass 
and done much through its ollicers to introduce it to Ceylon. Almost all 
our fodder grasses are at present grown Irom cuttings. A good grass that 
can be grown Irom seed is wanted. Establishing a fodder area by planting 
cuttings IS an expensive and laborious procedure. If supplies oi seed of a 
suitable grass could be available considerably greater progress might be 
possible. 

(4) Ensilage and its feeding under proper control with an additional 
supply of lime and phospliates are practised at Peradeniya. Wliils.t this is 
a valuable adjunct to eiiiigbtencd cattle keepers where an all year supplv 
of Iresli ioclUer is not available it is not seen that its geiieiai applicauoii 
in tile country side can at this stage be expected. 

(5) ieclmicai instruction in animal breeding, the caie of a milking 
iieid, the production and handling of clean milk and the rnanulaclure ol 
dairy products are now subjects of practical demonstration at the Farm 
School, I’eradeniya, on a scale such as lliey have never been before. As 
the dairy herd extends these facilities should be extended and everything 
be done to expand and keep up to date the dairy instruction at Peradeniya. 
Eventually il sufficient interest developed short extension courses for those 
engaged in the dairy industry might be instituted. 


B. EXISTING GOVERNMENT HERDS AND DAIRIES 


1. Colombo Dairy 

Tl«; Government Dairy, Colombo, was started in 1893 and was attached 
to the old School ol Agiicuiiurt; under Mr. t;. Drieberg. The object of the 
dairy was to supply milk to the various liospitals in Colombo and to serve 
as a demonstration of methods ol dairying suitable for use in Colombo. 

It started with 47 head of cattle, of which 21 were Sind cows. Impor¬ 
tation ol batches of Sind cows from Karachi were made at frequent inte.- 
vals to maintain the stock. 

The dairy was transferred to the charge of the Government Veterinary 
Department in 1901. ^ 


Prom its beginning until 1920 it was stationed in Colombo close to 
where the Royal College now stands and the cows grazed on the race¬ 
course. In 1920 it was removed to its present site at Narahenpita. 


n f * u ^ f purpose of maintaining a supply of pure milk to the 
Colombo hospitals and has been able to do this at a profit. The stock for 
many years consisted largely of Sind cows. 
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In 1925 Ayrshire bulls were imported and crossed with the Sind cows. 

I'/he first cross cows have proved veiy suitable lor C olombo conditions. 
Second and third crosses of Ayrshire blood have not been so satisfactory. 

The present policy is to use both Ayrshire and Sind bulls with the 
object ol maintaining a balance boLween the two. The policy gives a hardy 
profitable cow' well suited lor coiiiinercial dairying under C'olombo condi¬ 
tions. 

The average slock consists of 100 cuw’s in milk, 50 dry cow\s and the 
usual calves and young stocky in all numbering about 300. 

2, Governmeni Farm, Ambepussa 

This larm was started in 1913 on a block ol jungle land on the banks 

ol the i\laha-oya. "1 he object was to provide a place wheie yeiiing heilers 

from the (joverninent Oairy could be reared tiniil ready to calve and join 
the dairy herd. 

Tile cattle are reared largely on pasturage and fodder grasses, very 
little concentrates being used. Ihe land is very favourable for growing 
I odder grasses. A pasture ol local grasses has been formed by clearing 
jungle aiKi weeuuig out unsuitable plants. Tins has been a slow and rattier 
expensive process out a lairiy sati.^lacloiy pasture has been prouuced. 

Much uamage was none by ticks. 1 Ins lias been greatly ameliorated 

by tile building oi a dipping tank in 1920. All caitie are now regularly 

dipped once a week. 

GoniLs ,—A small iierd of local goats was introduced in 1931 wilJi the 
object ol studying llie breeding, rearing, and diseases of lliese animals in 
the lovv-coumry. 1 he development ol the herd was checked by a severe 
outbreak of Iheui o-Tneumonia in 1932. l liese goals subsist entirely by 
grazing. No concentiales have ever been led. 

Results were not very salislat tory. A marked improvement in the 
condition ol ibe tlock lues been observed in the past few months following 
the supply ol a cheap mineral mixture, 'bhis is composed of equal parts ol 
salt, slaked lime and bone meal. It is kept before the goals at all limes 
in an open box and is eagerly taken by tiiem. hollowing the use of this 
the prospects of successful development of the flock are much better tlian 
belore. 

Poultry .—^Tiiese weic introduced to the farm late in 1932 by the pur^ 
chase of 4 pens of utility R.. 1. R. fjorn Clrreal Rritain. So far results have 
been very satisfactory and the stock now numbeis over 300 head. 

Eggs are sold for hatching and cockerels are sold and also distributed 
free for the improvement of village poultry. 

3. The Farm School, Peradeniya 

The Farm School herd of pedigree red Sind cattle is now one of the 
features of Peiadcniya. Although at present small it is one of the finest 
herds of this Zebu breed in the w-orld and has been visited and greatly 
admired by prominent European and Australian herdsmen. It was orginated 
in 1923-24 when 1 bull and 8 cows w^ere imported from India. A further 
4 cows with calves and 1 bull were imported from Karachi in 1926. The 
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herd now numbers 76 and contains 24 cows in milk, 7 bulls ready for 
service, and 45 young stock. The herd affords training in cattle manage¬ 
ment and dairy work to the students of the Farm School, it supplies a 
type of bull eminently suited to crossing with the small village cattle and 
throwing offspring ol a not too large but stocky type that the villager 
likes. It is in a larger part than European cattle resistant to many 
of the diseases prevalent in the Island. 

The herd now contains cows of the third generation since establishment 
and their recoxds and performance are complete and will in another two 
generations afford most valuable material for selection along milk produc¬ 
tion and other traits. 

iTJie herd should be continued on the present lines and dairy instruction 
at Peradeniya expanded and kept up to date as the herd expands. 

4. Kangayam Cattle 

In 1926-27 it was decided to cbtablish a herd of Kangayam draught 
cattle at the Experiment Station, Peradeniya, and 1 bull and 12 cows were 
.imported from India. A smaller herd was later imported for Wariyapola. 
The Peradeniya herd was dispersed in 1932 with the consent of the Hon. 
the Minister lor Agriculture when the bulls w'ere distributed to Government 
Farms lor drauglit purposes and the cowsJ were sold by auction. The herd 
had reached a size when owing to very limited grazing facilities at Pera¬ 
deniya it could no longer be inaintaincd there. 

The Kangayam is the type of Coast bulP’ much in favour for draught 
purposes in the north of the Island, ffhe Wariyapola herd should not 
be dispersed until some delinite decisions have been come to as to the 
future policy for animal husbandry and if breeding herds for draught 
animals be decided upon this might serve elsewhere as the nucleus for this 
breed. Art present the small herd supplies the Agricultural Department with 
draught cattle. 

5. Miscellaneous 

One of the future problems will have to be the improvement of the 
black cattle in the Island unless ihe alternative of supplanting them by 
another type be embarked upon. Nothing so far as we are aware has ever 
been done to see to what extent they are susceptible of improvement. As 
a very preliminary step a lew of these cattle have been got together at the 
Experiment Station, Peradeniya, Ui examine milk yields and to make selec¬ 
tions of a bull and cows for further experiments. Such a preliminary would 
be valuable when it be decided to make any further experiments to improve 
the breed. 

There exists on the Experiment Station, Labuduwa, a small herd (now 
some 12 in all) of Montgomery (Sabiwal) cattle. These might for the pre¬ 
sent be continued and multiplied there, they may at a future date be a 
valuable nucleus for introducing Zebu blood into a cross for milk pro¬ 
duction. 

lit CONSIDERATIONS FOR FUTURE WORK 

W«e havo already indicated thei methods that seem to us to be likely to 
secure a general improvement in the neat stock for the country side* 
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There would seem still to remain two further problema requiring atten- 

tion. 

(a) To make some attempt to supply a large type of draught bullock 
than the present local animal, since in the north there is still the demand 
for such and tin* demand would become greater if the practice of dry land 
farming increases. 

The present requirements are met by importation from South India 
through Kayts of animals of the Kangayam type. About 500 animals per 
annum is the present import. 

Mr. Crawford has explained the position in his memorandum, (h) 
Something should be clone to establish a selected breeding herd of buflFaloes. 
There is a definite scarcity of these animals in some Provinces and nothing 
is being done at present to improve the type of buffalo in the Island. The 
Committee appointed to report on the Improvement of Cattle Breeding in 
Ceylon recommended in 1929 that there should be established on a large 
scale of about 5,000 acres in the Minneriya-Polonnaruwa district of the 
North-Central Province a farm for cattle breeding directed to making Ceylon 
ultimately independent of outside sources for the supply of livestock. 

This idea was again reiterated by the Ministry of Agriculture in 
Sessional Paper VIII., 1932, in its comments on the work of the Veterinary 
Department. “Such a farm should be situated near the cjolonization areas 
in the dry’ zone—near Nachchaduwa, Minneriya and Tamankaduwa. “ An 
investigation of the matter was an instruction by the Hon. the Minister to us. 

Mr. Crawford spent a week touring the district and studying conditions. 
We have had valuable assistance from the Revenue Officer, Mr. de Silva, 
at Polonnaruwa, and we all three have visited likely places and discussed 
the situation on the spot. 

We are unanimous that the most suitable situation is to the South of 
the Polonnaruwa-Manampitiya road, some one mile beyond Polonnaruwa 
Railw’ay Station. There is good grazing ground here, not susceptible to 
floods, and with proximity to water and a railway s-tation. The area would 
be suitable for both neat stock and buffaloes. 

A farm at this place would be in the area best suited for cattle breed¬ 
ing in Ceylon. Very little appear.si to have been done in the past to expand 
the possibilities of this area. A livestock farm would serve as a source 
of supply of better stock and a centre for dissemination of information and 
improved methods. 

We would advise that sucli a farm be started, the initial stock to be 
as follows: 

(a) Fifty buffalo cows purchased in Tamankaduwa area and selected 
for their milking qualities. iTo mate to these 2 bulls of Indian 
heavy milking Murra type would be required. 

(b) Fifty cows purchased in Tamankaduwa of the Kangayam type 
which is common in that area. The existing herd of Kangayam 
cattle at Wariyapola to be added to this herd. This would be the 
nucleus of a herd for breeding draught cattle of. the type favoured 
by the cultivators in the Northern and Eastern Provinces. 
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(r) Fifty cows purchased in Tfimankaduwa of the local Sinhalese breed 
to be mated to Sind bulls with the object of producing a herd of 
grade Sind cattle suitable for the production of cheap milk. The 
object wouid be to develop a type of cow which could subsist largely 
on pasture and yet produce a reasonable quantity of milk. 

(d) 100 female goats to be purchased locally and mated to male goats 
either of the best Indian type or of the improved English breeds. 

(e) Four pens of poultry of one of the large egg breeds such as 
Minorcas or Welsuminers. 


A very rough estimate of the cost of establishing such a farm would be 
Rs. 150,000 made up as fallows : 


Manager’s bungalow 


Rs. cts 
5,000 00 

Well for Manager’s use 


1,000 00 

Milk room and ghee making room 


3,000 00 

Cattle sheds and pens 


50,000 00 

Dipping tank 


3,000 00 

Fencing 


50,000 00 

Store house 


2,500 00 

Implements 


5,000 00 

Labourers’ quarters 


5,000 00 


124,500 00 


Stock :— 




Rs. 

cts 

(<i) 

50 buffalo ('ows 

5,000 

00 

2 buffalo bulls ^ ... 

1,000 

00 

w 

50 Kangayam type cows ... 

2,500 

00 

U') 

50 l(Jcal breed cows and 2 Sind bulls 

2,500 

00 

id) 

100 female goats and 2 male goats 

1,500 

00 

{e) 

4 pens poultry 

1,000 

00 


13,500 00 
138,000 00 

Contingencies ... ... 12,000 00 

150,000 00 


Very little income could be anticipated for some years as these would be 
occupied in building up the stock. Later revenue could be expected from 
sale of stock, cart bulls, cows and goats, sale of ghee, sale of eggs. 

Problems connected with the improvement of poultry, sheep and goats, 
and pigs have been dealt with by Mr. Crawford in his survey. 
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ANIMAL DISBASB RETURN FOR THE MONTH 
ENDED 31 DECEMBER, 1933 


Province. &c. 

Disease 

Rinderpest 

Koot-and-niouth disease 
Anthrax 

Rabies (Do^s) 
Piroplasinosis 

No. of 
Cases up 
to Date 
since 
Jan. 1st 
1933 

Kresh 

Cases 

Reco¬ 

veries 

::: Deaths 

Bal¬ 

ance 

111 

No. 

Shot 

Western 

15 

U 

12 

30* 

1 

1 

j *.* 

31 

27 

... 

!!! 

*1 

5 

Colombo 

Municipality 

Cattle Quarantine 
Station 

Central 

Southern 

Northern 

Gaiiteni 

Rinderpest 

Koot-and-inouth disease 
Anthrax 

Rabies (Dogs) 
llaejijoi rhagic 

Septicaemia 
Black Quarter 

Rovine I'libcrctilosis 

1 

! ■” 

1 

... 

... 

30 

; 

Rinderpest 

Foot-and-mouth disease 
(^’heep tS: Goats) 
Antln ax (Sheep & Goats) 
Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine I’uberculosis 
Rabies (Dogs) 

122 

175 

1 

114 

• 8 
175 

" 

... 

2 

(destroy 
ed 10) 

65 

3 

10 

3^ 

... 

11 

3 

52 

io 

27 

l^indei'iiest 

Foot-and-mouth disease 
Antlirax 

Rabies ( Doijs) 

86 

! i 

1778 

4 

36 

... 

... 1 

X5 

1348 

1 

1 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Black Quarter 

Rabies (Dogs) 

20 

374 

4 

[ 

1 4 

! ... 

52 

Rinderpest 

Foot-and-moutti disease 
Anthrax 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Pleuro* Pneumonia 

(Goats! 

Rabies (Dogs) 

52 

... 

51 

"i 

' .. 

2 

1 

North-Western 

116 

^8 

2 

45 

lio 

7 

0 

... 

29 

1 

10 

North-Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

[192 

... 

“227~ 

912 

... 

53 

Ova 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 

"it 

9 

... 

1 

;;; 

*7 


Rinderpest 

... 

... 

... 

... 


... 


Foot-and-mouth disease 

1388 

.... 

1324 

64 

... 

... 


Anthrax 

... 



... 


... 

Sabaragamuwa 

Piroplasmosis 

Haemorrhagic 

1 

... 

1 


... 

... 


Septicaemia 

12 

... 

... 

12 

... 

*>• 


Rabies (Dogs) 

10 

2 

•** 

1 

... 

9 


* i case occurred in a Goat at the Slaughter House, t Occurred in November. 


G.V. S. Office, M. CRAWFORD, 

Colombo, 9th January, 1934. Government Veterinary Surgeon 









72 


METEOROLOGICAL REPORT 

DECEMBER. 1933 



Temperature 

Humidity 

C 

Rainfall 

Station 

£ 
c 2 

Dif¬ 

ference 

from 

Average 

S 5 

Dif- 

>> 

! is 
-g 

|l 

a 

3 

® e ► 


V V 


S.s 

5* X 

^ JS 

P.S 

froin 

Averaftc 


--i 

1 

1 

S'-' 

< 

0 

£ 

< 

0 n c 


V S ^ 


1 o 

i 

e 

o 

1 

0 


: 


Inches 


inches 

Colombo 

84'8; -0'8 

717 

-06 

70 

I 90 

50 

i ri6 

5 


449 

Puttalam 

846 j -02 

707 

- n 

72 i 

90 

4'9 

3 04 

11 

- 

314 

Mannar 

i82-3l -1*3 

74*1 

-07 

78 1 

88 

5*0 

i 4 21 

8 

- 

3*57 

Jaffna 

82-1 

j -01 

72 3 

-0*3 

73 

90 

4'3 

957 

9 

- 

TOO 

Trincomalee - 

80-5 

-08 

74-7 

+ 0 3 

79 

86 ' 

5'8 

10*06 

12 

- 

3-63 

Batticaloa 

8r2 "1*1 

72*5. 

- 10 

81 

93 

7'2 

18'59 

17 

+ 

220 

Hambantota - 

84-6 +0*4 

721 

-0-6 

72: 

88 1 

3*8 

1-35 

8 

- 

4 05 

Galle 

83-7 

! -0'2 

73*0 

-01 

78 

93 1 

5'4 

9'47 i 

13 ! 

+ 

2 77 

Ratnapura 

88'2l 

1 -01 

7r5 

-0-1 i 

74 

95 1 

5-4 

6*26; 

14 ' 


2 69 

A^pura 

82-6 

-0-7 

697 

-0 4j 

72 

97 ; 

6 4 

3)9 

8 : 

_ 

5‘43 

Kuriinegala - 

85-2 

- ri 

68'8 

-171 

72 

95 

6-2 

6 67 

11 


022 

Kandy 

81-5 

-1'3 

66-1 

-rsj 

68 

89 

5-2 

2‘55 ■ 

8 i 

- 

6*23 

Baduila 

75-8 

- 1-2 

62*3 

- 2-3 i 

79 : 

94 

5 8 

3*78 ' 

16 ! 


8‘39 

Diyatalawa - 

71-1 

-1*1 

56*4 

-2*0i 

76 

94 

6*7 

2'91 ; 

12 

- 

5’02 

Hakgala 

N^Eliva 

67-0 

-1-2 

51-0 

-2*1 I 

77 

84 

66 , 

414i 

17 j 

- 

9 17 

67'3i 

-0*9 

47*41 

- 1*31 

71 ' 

90 

5-8 1 

2*39 i 

14 i 

- 

5*92 


The rainfall of Dtcember was below normal nearly everywhere in 
Ceylon, excess being reported only from a few stations in or near the 
Jaffna Peninsula, som^e places to tiie north and north-east of Kurunegala, 
the western extremity of the Southern Province, and an occasional station 
elsewhere. Deficits were greatest on the north-eastern sJopes of the hill 
country, where the rainfall at this season is usually heaviest, but were 
well-marked over the greater part of the Island. Tiie greatest dcTick, 
22*53 inches, was reported from St. Martin’s esitaU‘. 

Only six falls of 5 or more inches in a day were reported, all wdthin 
the first quarter of the month. The highest daily fall was 8*45 inches, at 
Talaimannar, on the 7-8th. 

Until the 11th north-east monsoon conditions prevailed, with, in general 
moderate rain, whic:h was heaviest and most widespread between the 6th 
and 9th, About th(‘ 12th a marked steepening of the barometric gradient 
sugge.sted the possibility of a depression forming in the Hay of Bengal, 
Tliis soon materialized, giving a steep westerly or south-westerly barometric 
gradient. The storm passed out of the Bay to the Indian coast well north of 
the Island, but caused some fairly heavy rain and stix>ng winds in the north¬ 
east of Ceylon. By the 16th, it had ceased to affect the Island, and a period 
of fairly dry weather set in, which lasted till the end of the month. What 
little rain fell was usually the result of local thunderstorms. 

Temperatures were nearly everywhere below normal, but not markedly 
so. Cloud was appreciably below normal, and humidity, on the whole, a 
little in deficit. As a result of the depression, barometric pressure and the 
usual northerly gradient were both below normal, while the depression was 
also probaBly the cause of the mean wind strength being above normal. 


H. JAMBSON, 
Supdt, t OlHiervaiDry 
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EDITORIAL 


HORTICULTURE AGAIN 


T here is an interesting article in the last Annual Report 
of the Smithsonian Institute by Doctor Casey A. 
Wood, a naturalist who is not an. infrequent visitor to 
Ceylon. The article is upon the flowers and trees of 
Kashmir but the author digresses into making comments upon 
tropical fruit trees and upon some of those found in Ceylon. 
He recommends to his American fellow-countrymen the great 
possibilities of such tropical fruit as the cherimoyer and the 
sapodilla and blames them for the little attention they have 
given to such fruits. We have frequently called attention in 
these columns to the great opportunities there are for organised 
fruit cultivation in Ceylon and the recent news that shipping 
comparnies are equipping their boats with small cold storage 
rooms which can be opened in Colombo to take out shipments 
of Australian fruit would at the same time afford opportunity for 
the export of Ceylon tropical fruits. It is very doubtful however 
if Ceylon is as yet in a position to take any great advantage of 
these facilities. Possibly the papaw and the mangosteen are 
produced in quantities sufficient for export but these two are 
both notoriously difficult of transportation, however, it is not 
suggested that the difficulty should be considered insurmount¬ 
able. The horticultural work at Peradeniya has effected a great 
deal but it has beeni disappointing in so far that it has not been 
able to induce the growing of fruit trees on the plantation scale. 
The enormous number of grafted fruit trees annually distributed 
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practically all find their way in small numbers into isolated 
gardens. This is all to the good and deserving of every 
encouragement. What is required further is the organised 
planting up of orchards on the acre scale. A few acres under 
oranges or grape fruit run by an enlightened orchardist with 
some capital not only could be a commercial success but would 
also be a tremendous impetus to further planting and it would 
even enable the promiscuous grower to learn the grading of his 
fruit, which is the great desideratum, and then to find a market 
for it perhaps with that of his larger neighbour. The recent 
necessity to compile accurate statistics of the tea crop in connec¬ 
tion with the present Restriction Scheme has demonstrated this 
beneficial influence of the larger capitalistic grower upon the 
small-holder, there is far more small-holders’ tea in the Island 
than was ever dreamed of. The small villager with agricultural 
proclivities is not so altogether loath to adopt new cultivation 
as is often made out. His economic situation comoels him to be 
dertain of his venture and this accounts for his slowness in 
embarking upon anything new. Born and bred in close associ¬ 
ation with nature he is pretty shrewd in his wav in drawincf 
observations from w'hat he sees around him and when he finds 
the capitalistic planter growing a crop with success it is a. sure 
incentive to copy him in his own smaller wav. It is for this 
reason that it is greatly to be desired that organised fruit cultiva¬ 
tion on the larger scale should be Initiated. There are verv few 
attempts at this, at present in the Island. It is not by any 
means suggested that there are not difficulties to be overcome, 
there undoubtedly are many. As Dr. Casey Wood points out 
there is much knowledge to be gained before such an industry 
can be on the surest footing. One of the wonders of Ceylon is 
its variety of environment and the suitable environment for any 
particular fruit must be decided upon with great aforethought. 
The variety of fruit comes next but there is already at Peradeniya 
some accumulated experience at disposal to help in this matter 
as there is also concerning the best stocks for local conditions 
upon which to put the budwood, for no one with any hope of 
success with most fruits must consider seedling trees. The nro- 
verbial grapes from thorns may’perhaps be possible with grafting. 
There is still a great deal to be learnt about the proper methods 
of pruning and the proper season for such an operation. It does 
not do to be too rigidly guided by the methods and seasons 
followed in other lands. 
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CONTRIBUTIONS FROM THE COCONUT 
RESEARCH SCHEME (CEYLON) 


STUDIES ON THE COCONUT PALM.—I 


W. V. D. PIERIS, B.SC. (LOND.), 
B.A., DIP. AGRIC. (CANTAB.). 

GENETICIST, 

COCONUT RESEARCH SCHEME (CEYLON) 


INTRODUCTION 


T he need for scienfific research on agricultural crops is 
now well recognised in all civilised countries. Owing 
to the keen competition that prevails in the world’s 
markets, it is becoming more and more necessary for 
the producers of raw materials to carry out investigations on 
three main lines, viz.: 


1. To improve the raw materials produced. 

2. I'o devise ways and means of cheapening the cost of 
producnon,—in the case of agricultural crops mainly by 
increasing production. 

3. To find new uses for the raw materials. 


It is with certain aspects of the two former problems, so far 
as they concern the coconut industry of this Island, that this 
paper is concerned. 

In this connection and in order to emphasise the necessity 
for scientific investigation on the coconut palm in this Island it 
will be interesting to review briefly certain statistical data con¬ 
cerning coconut cultivation. 

In Volume .II. (Coconut Palm Products) of the “Survey of 
Oil Seeds and Vegetable Oils’’ published by the Empire Market¬ 
ing Board in 1932 the following figures are given for the world’s 
acreages under coconuts. 
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ESTIMATED AREA UNDER COCONUTS IN 1930 


British Empire Countries 

Acreage 
(in millions 
of acres) 

Percentage of 
total acreage 

India (excluding certain Indian States) 

1.4 

20 

Ceylon 

11 

15 

British Malaya 

0-6 

8 

,, South Sea Islands (excluding 

Cook Islands and Native 

reserves in New Guinea) 

0-6 

8 

,, West Indies 

01 

1 

British Borneo, Kenya and other British 

Countries 

01 

1 


'"3'9 


Foreign Countries 

Dutch East Indies, ca. 

1-5 

21 

Philippine Islands ...• 

1*4 

20 

Foreign South Sea Islands, ca. 

0-3 

4 

Siam 

01 

1 

Mozambique, French Indo-China and 

other Foreign Countries 

01 

1 


3-4 

■ 47 

Grand Total ... 

7-3 

100 


These figures show that in 1930 Ceylon possessed 15 per 
cent, of the world’s acreage under coconuts and came third in 
the list, India and the Philippine Islands tying for the second 
place. 

In the Census of Production for the years 1924 to 1929 
issued by the Statistical liepartment it is stated that the total 
area under coconuts in the Island at that time was 1,076,220 
acres, of which 162,842 acres were worked as estates over 30 
acres in extent and 913,378 acres were in village holdings. 
Ferguson’s Directory for 1929, however, gives somewhat diflFer- 
ent figures and the total area is given therein as 878,000 acres. 
This acreage is distributed among the various provinces as 
follows; 


Western 

Province 

280,945 

acres 

Central 


18,363 

,, 

Southern 

» f 

108,468 

f t 

Northern 

1 > 

46,432 

1 9 

Eastern 

> f 

21,484 

y y 

North-Western 

i 1 

348,828 

) } 

,, Central 

* f 

4,600 

) t 

Uva 

f f 

... 1,060 

9 f 

Sabaragamuwa 

M 

45,431 
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Fergfuson’s Directory for 1930 gives the total area as being 
a little more than 900,000 acres, of which areas over 5 acres (?) 
in extent together constitute 268,000 acres. For the year 1933 
Ferguson gives the total area under coconuts as 1,000,000 acres 
of which perhaps 65 per cent, is in small-holdings. 

As to the capital invested in coconuts, the not inconsider¬ 
able sum of Rs. 500,000,000 has been suggested as an under¬ 
estimate. 

In view of the foregoing facts and also the circumstance 
that a great many different kinds of fats and oils of both animal 
and vegetable origin are successfully competing with coconut oil 
in the world’s markets, the bringing of scientific methods to 
bear on the cultivation of coconuts should be viewed with satis-- 
faction. 


II. IMPROVEMENT OF COCONUT PRODUCTS 

The main coconut products that are of commercial 
importance are copra, oil, desiccated coconut and coir fibre. 
Coir fibre will not be dealt with in this paper, since its 
importance is only secondary as compared with the products 
of the kernel. In the three former substances the important 
constituent is oil, and so improvement in their quality will be 
concerned mainly with increasing the percentage of oil in the 
kernel. It is not yet known whether this increase could be 
brought about by the use of particular manures on established 
plantations. Even if it could, such improvement will only be 
confined to that particular generation which has been treated 
and will not be handed down to the offspring. There is little 
doubt, however, that from a genetical point of view it is possible 
to breed coconuts for increased production of oil. This can be 
done in one of two ways: 

1. By keeping the quantity of kernel constant and breeding 
for high oil content of the kernels. 

2. By keeping the oil content of the kernels constant and 
breeding for high weight of kernels. 

The combination of the two methods is also a possibility. 

It will be seen, however, that, of the two methods, that 
concerned with the increase of the actual weight of the kernel 
is the one to be aimed at since the present marketing practice is 
to sell copra by weight and appearance and not on oil content. 
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So the problem can be simply stated that the most important 
aim on the part of those engaged on the genetical study of the 
coconut palm should be to increase the production of copra of 
the individual palm. 

In breeding for the character of high yield, it is important 
to discover, if possible, any straight-forward, easily discernible 
characters of the palm which are associated with it. On examin¬ 
ing an ordinary plantation it will be noted that there is great 
diversity among the palms. Marked differences between palms 
will be noticed in a great many characters, such as girth of trunk, 
height, distance between leaf scars, orientation ol leaves on 
the crown, length of leaves, number of leavies produced per 
annum, number of bunches produced per annum, number of nuts 
per bunch, size, shape and colour of nuts, and so on. 

Differences in girth of trunk are readily noticeable as 
between palms belonging to different varieties as well as between 
palms generally included in one single variety. It is well known, 
for instance, that palms belonging to the San Ramon variety 
are usually stouter and straighter in the trunk than the members 
of the local tall varieties, and also that some of ihe dwarf types 
have quite slender trunks as compared with the tall forms. 

It is perhaps less well known that, as a rule, among local 
varieties stout, straight trunks are associated with short strong 
bunch stalks and full crowns. 

As regards height, in Ceylon we grow only the tall varieties, 
but in Malaya the cultivation of the dwarf varieties is also 
carried out to some extent. In fact tne dwarf varieties are 
often recommended in perference to tall varieties, since it is 
said that owing to the fact that shortness of trunk is associated 
with shorter leaves, 90 palms of the dwarf variety could be 
planted per acre, whereas only 50 to 55 palms of the tall 
variety can be grown on the same area. Furthermore, 
it is stated that an acre of dwarf palms is able to produce 20 per 
cent, more copra than an acre of tall palms. 

Distance between leaf scars is another character in which 
great differences exist as between individual palms. Widely 
spaced leaf bases are always'associated with a long drooping 
habit of the leaves, and, vice versa, closely spaced leaf bases are 
associated with short, strong, well-oriented leaves. 

The number of leaves and consequently the number of 
bunches produced annually can also vary considerably. A range 
of 9 bunches per annum to 16 bunches per annum has been 
, .observed on Bandirippuwa Estate. 
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The most noticeable variation, however, is in the number 
of nuts produced annually by a palm. Jack, working in Malaya, 
observed as a result of investigations carried on for nine years 
that the range of variation in this character was from 5 nuts to 
115 nuts per palm per annum with a mean value of 59 nuts per 
palm and a coefficient of variation of 34 per cent. My own 
observations on 300 palms on Bandirippuwa Estate during two 
seasons of twelve months each show that for the first season the 
range of variation of yield was from 1 nut to 105 nuts per palm 
with a mean value of 54 nuts per palm, and for the second season 
from 3 nuts to 177 nuts per palm, with a mean value of 69’5 nuts 
per palm. 1 he coefficient of variability for the first season was 
40 per cent., and for the second season 39 per cent. It should 
be mentioned in passing, that Jack found during the period of 
his investigations that good yielders remained good and bad 
yielders continued to be bad. 

ill. STANDARDS OF SELECTION 

Among the many characters in which palms differ from each 
other, the following have been picked out and studied in detail 
as being of importance in arriving at standards on which to select 
mother trees;— 

1. Length of Frond. 

2. Length of I’etiole. 

3. Width of Petiole. 

4. Length of inflorescence and inflorescence stalk. 

5. Number of branchlets on inflorescence. 

6. Number of female flowers (button nuts) on inflor¬ 
escence. 

7. Number of ripe nuts. 

8. Weight of unhusked nuts. 

9. Weight of husked nuts. 

10. Weight of copra. 

1. LENGTH OF FROND 

'Phis character is of much greater importance than is gener¬ 
ally imagined. The length of the frond and the character to be 
considered next, the length of the petiole, are closely connected 
with the ability of the frond to support the bunch of nuts borne in 
its axil. The longer the frond, the weaker it seems to be and the 
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less able to prop up the bunch of nuts. Length of frond is 
invariably associated with a drooping habit, as a result of which 
the bunch hangs down, instead of being held up. This is especi¬ 
ally noticeable in palms that normally set a large number of nuts. 
As a result of the increase in weight during the process of ripen¬ 
ing, the bunch slips over the frond stalk and hangs down, and 
quite often the bunch stalk kinks at a point, thereby cutting off 
tne supply of nutrition and water from the ripening nuts. When 
this happens, the nuts fall prematurely. 

On the other hand, short fronds are always better oriented 
on the crown and provide ample support to the bunches immedi¬ 
ately above them. On short fronded palms kinking of bunch 
stalks is never observed. 

On young plantations, when the palms are still short, 
bunches borne on weak fronded individuals are artificially 
supported with wooden props, and thus premature nut fall is 
prevented to a great extent. But on fully-grown plantations the 
height of the palms renders such artificial aid impracticable and 
so nut fall due to this cause cannot be checked. 

Measurements carried out on 230 palms show that the length 
of the fully developed frond may vary from 362 cm. to 620 cm. 
with a mean value of 475 cm. and a coefficient of variation of 
9 per cent. 

With such wide variation in length of frond, it will be 
seen that in the selection of mother trees, other things being 
equal, only short fronded individuals should be selected. 

2. LENGTH OF PETIOLE 

The remarks made above concerning the length of frond 
hold good for the length of petiole also, since, in fact, it is the 
slightly concave upper side of the petiole towards its proximal 
end that acts as a rest to the bunch of nuts. The range of varia¬ 
tion in length of 230 petioles was from 82-6 cm. to 161-3 cm. 
with a mean value of 113-2 cm. and a coefficient of variation of 
10-7 per cent. It should be mentioned, in parenthesis, that the 
length of the petiole is a difficult measurement to obtain since 
there is a distinct fllexure at its base near its attachment to the 
trunk. This flexure renders difficult a linear measurement of 
|he petiole. Therefore, in the tables given below, the length 
of petiole is really the distance from the basal flexure to the first 
leaflet. 



CORRELATION BETWEEN TOTAL LENGTH OF FROND AND LENGTH OF PETIOLE 

Total Length of Frond cm. 
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TABLE II 

CORRELATION BETWEEN LENGTH OF PETIOLE AND WIDTH OF PETIOLE AT A 

DISTANCE OF 20 CM. FROM THE BASE 

Length of Petiole cm. 
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As would be expected, length of frond and length of petiole 
are postively correlated. The results given in Table I were 
obtained from observations made on 230 fully-grown fronds 
from an equal number of palms. 

The correlation in this case is high, being 0’79±-0'024. So 
that in selecting palms for shortness of frond, it may be safely 
assumed that the petioles on which the bunches actually rest will 
be correspondingly short. 

3. THE WIDTH OF PETIOLE 

On a casual study of palms on iianuinppuwa Estate it was 
thought that the support given to the bunch would be more 
efficient if with shortness of petiole was combined increased 
width. Measuremenis made on 619 palms show, however, that 
length of petiole is positively correlated with its width and not 
negatively as was hoped. 

These measurements are summarised in Table II, from 
which it would be seen that the correlation coefficient comes out 
to 0‘76 ±0-017. I he mean width of petiole came out to 13-6 
cm. and the coefficient of variation was 14-5 per cent. 

Although it would be desirable to combine shortness of 
petiole with increased width, in practice it will not be easy, even 
if it were possible by nature, since in the development of the 
frond all parts seem to be affected in the same manner and in 
the same direction. Eurihermore, it is a matter of observation 
that this character of width of petiole is of little importance when 
compared with its length, and m selecting for shortness of petiole 
the ideal arrived at is achieved, viz. the retention, as far as 
possible, of as many nuts as are set on the bunch by increasing 
the mechanical support olfered to the bunch. 

4. LENGTH OF INFLORESCENCE AND 
INFLORESCENCE STALK 

One of the most desirable characters of a mother palm and 
one not always observed in selection is the length of the inflores¬ 
cence stalk. That there is considerable variation in this 
character is seen in its range, which is from 32-4 cm. to 70-5 cm. 
with a mean length of 47 cm. and a coefficient of variation of 
14 per cent, approximately. 

On an average adult plantation it will be readily noticed 
that the palms display very great diversity with regard to this 
character. Side by side with individuals possessing very short 
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inflorescfence stalks, so short that the nuts cluster closely in a 
circle round the crown, may be seen others whose inflorescence 
stalks are so long that they hang down right over the branches, 
so that in many instances the bunches rest on the trunk itself. 
Between these two extremes many intermediate types can be 
found. 

To the practical planter the advantages of short stalks 
to the bunches are obvious. He knows that bunches borne on 
long stalks always call for artificial propping. This is especially 
so in dry districts and during periods of excessive drought. The 
branches themselves being long, provide no support, and when 
the bunches hang down the stalks kink almost invariably, as 
described earlier in this paper. When this happens, the nuts 
almost always drop at various stages of immaturity depending 
on the stage of ripeness of the bunch at which the stalk kinked. 
In exceptional instances the bunch may be torn right off due to 
its own weight. 

With short bunch stalks, on the other hand, this kind of 
thing never happens. 

During our studies it was noticed that there was a definite 
relation between the length of the inflorescence stalk and the 
length of the petiole. Measurements made on 234 palms showed 
that between these two characters there was a positive correla¬ 
tion of 0-68 ± 0'04. A correlation of this sort is of great 
advantage for purposes of selection, since both shortness of 
bunch stalk and shortness of petiole, with their attendant 
strength of tissues and good orientation, are characters of the 
greatest importance. 

The nature of this correlation is best seen on studying Table 
III given below. 

5. NUMBER OF BRANCHLETS ON INFLORESCENCE 

The length of inflorescence stalk is positively correlated with 
the total length of the inflorescence, in this respect resembling, 
as one would expect, the relation between the total length of the 
frond and length of petiole. It was, therefore, a matter of doubt 
whether short inflorescences would contain fewer branchlets, 
fewer female flowers and fewer nuts than long inflorescences. 

Table IV gives the correlation between the two characters, 
length of inflorescence and number of branchlets. It will be 
seen from the table that there is a positive correlation, which, 
however, is weak, being in fact + 0*35 i: 0'057. 



TABLE III 

CORRELATION BETWEEN LENGTH OF PETIOLE AND LENGTH OF BUNCH STALK 
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CORUELATiON BETWEEN TOTAL LENGTH OF INFLORESCENCE AND NUMBER OF 
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6. NUMBER OF FEMALE FLOWERS 

The number of female flowers on the inflorescence is subject 
to great variation. 

On the one hand, inflore.scences without a single female 
flower are tnet with, and on the other, inflorescences with well 
over 300 female flow'ers are by no means rare. Counts made on 
215 inflorescences showed a range of variation from 1 to 92 
female flowers. A glance at Table V will show that the frequ¬ 
ency distribution of female flowers is very asymmetrical and 
that more than 94 per cent, of the ob.servations lie between the 
limits 0 and 44. 

1 able V gives the correlation between number of branchlets 
on the inflorescence and the number of female flowers borne on 
them. It will he readily noticed that the two characters are 
almost non^correlated, the coefficient of correlation being only 
+ 0T2 db 0’06. So that even if in the selection of short inflores¬ 
cences the number of branchlets is decreased, there is little 
danger of having the number of female flowers reduced thereby. 

7. NUMBER OF RIPE NUTS 

Next to the absolute weight of kernel produced per palm, 
the most important character and indeed the one that is most 
easily discernible is the number of mature nuts produced. 

In ordinary estate practice in this Island, over large areas, 
the average number of nuts per palm per annum varies from about 
20 to 90, this latter figure being uncommon and obtained only on 
well-cultivated estates in exceptionally good districts. Although 
these are the estate averages, selected palms within our experi¬ 
ence have yielded over a hundred and fifty fair-sized nuts a year, 
and there are varieties, such as the so-called Bodiri variety, 
which yield up to 300 small nuts per annum. 

.Since the number of female flowers on the inflorescence 
varied within very wide limits, it was thought profitable to 
ascertain w'hether the number of ripe nuts was correlated with it. 

Table VI gives the relation between these two characters, 
from which it will be seen that there is a definite positive corre¬ 
lation between them, although not as high as one would expect. 
For fairly small numbers of female flowers, say below 50, the 
correlation is fairly close, but for larger numbers of female flowers 
the numbers of nuts are not always correspondingly high. 
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Since the coefficient of correlation in this case is as high as 
+ 0'64, one might be led to conclude that it would be safest to 
select those palms whose upper immature inflorescences display 
the largest number of buttons. But in actual practice this would 
not be so profitable. Palms that carry inflorescences heavily- 
laden with female flowers are very seldom the best palms from 
other points of view. In fact, more often* than not, they do not 
come U{) to the other standards that have been arrived at as 
criteria for selection. With a certain amount of practice, how¬ 
ever, one soon comes to recognise the optimum number of female 
flowers that should be borne on an inflorescence if it were to set 
a large number of nuts. 

In selecting a palm on the basis of high yield of ruts (full 
bunches) it is important to make sure at the time of selection 
that it is not merely the lower bunches that are laden with nuts, 
but that the upper bunches too are well furnished with fertilised 
flowers (immature nuts of various sizes). It is also important to 
make certain that the bunches are evenly set and form a complete 
ring round the crown without any gaps being left. 

The final basis of selection should be on the weight of 
kernels produced by a palm in a year. It is commonly held that 
the weight of copra is not positively associated with the number 
of nuts. This is said to be due to the fact that as the number 
of nuts per bunch increases, their size diminishes and so the 
resultant amount of copra produced by them does not increase, 
but might in fact be less than that produced by a moderate 
number of nuts. 

If it is assumed that the size of nut is positively correlated 
with its weight, a study of Table VII will show that for normal 
estate populations of tall palms there is only a mere tendency 
towards a negative correlation between number of nuts and size 
of nut (or weight of nut, or, as will be seen later, weight of copra 
produced). The correlation coefficient is — 0'25 with a standard 
error of 0-06. 

It will be seen, therefore, that the generally accepted 
relation between numbers of nuts and size of nut is not so close. 
In a mixed population of tall palms it may be safely assumed 
that the slight decrease, if any, in the size of nut is amply com¬ 
pensated for by the increase in the number of nuts. 
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As stated already, there are certain types of palms which 
bear very small nuts in large numbers, a single bunch carrying 
as many as 70 nuts in some cases. It has not been found 
possible yet to study these types in detail, so that it may not be 
stated at this stage of our investigations whether the absolute 
weight of kernels produced by them is higher than that produced 
by the common forms which produce smaller numbers of medium 
and large sized nuts. 

In order to arrive at some idea regarding the relation 
between weight of copra and number of nuts per palm in a mixed 
population, the nuts from a single pick from 263 palms were 
turned into copra separately and weighed. I'he results obtained 
are given in Table VIII. 

It will be easily observed that contrary to general ideas, the 
correlation that holds between number of nuts and weight of 
copra for individual palms is very high, the coefficient of correla¬ 
tion being + 0-91. There is, therefore, little danger in using 
the number of nuts produced as one standard in the business, of 
selecting desirable trees. 

8. THE WEIGHT OF NUTS UNHUSKED AND HUSKED 

In order to bring in a further refinement to our methods, it 
was thought that a basis of selection even more reliable than the 
number of nuts produced annually would be the wfcight of nuts 
in the husks and better still the weight of husked nuts. 

In Ceylon it is the normal practice on estates to leave the 
picked nuts in a heap on the field for a period of three weeks 
or a month, presumably for the purpose of attaining full maturity. 
During this period the husk loses its green colour, becoming 
dark-brown, and also dries out to a certain extent. 

Accordingly, the nuts from the 263 trees aforementioned 
were left on the field for one month and at the end of that time 
they were weighed in the husk. They were then husked and 
the husked nuts were weighed. The nuts from the different 
palms were then cured separately in wire-netting bags—^the same 
number of firings being given to every sample—and the copra 
weights were obtained. The results are given in the form of 
correlation Tables IX and X. Table IX gives the correlation 
betweeni the weight of unhusked nuts per palm and weight of 
copra produced from these nuts. The correlation is very close, 
tb^ coeflS'cient being 0*91, / ^ 
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Table X gives the correlation between weight of husked nuts 
and weight of copra. Here the correlation is remarkably high, 
the coefficient being 0'96 ± 0‘005. 

The results given in the last three tables are of great value, 
since they afford a short cut in effecting a selection for high yield. 
'I'hey will also be of value to those engaged in manunal experi¬ 
ments, since it will not be necessary to convert the nuts from 
various blocks into copra in order to arrive at the relative merits 
of various manurial treatments. 

High yield must ultimately mean high weight of kernel. 
But it IS evident that the practical business of curing the nuts 
from individual palms at each pick for a number of years will be 
impossibly tedious and always open, to error both from careless¬ 
ness of handling and unequal drying. Therefore, it is matter 
for satisfaction that the three characters, number of nuts, weight 
of unhusked nuts, and weight of husked nuts, are all positively 
correlated to a high degree with the weight of copra. 

Of the three characters, weight of husked nuts is the most 
reliable, since it displays the highest degree of correlation with 
the weight of copra. It is a safer standard than the number of 
nuts, since in this case a weight is more reliable than a count, 
and it has an advantage over the weight of the unhusked nut in 
that the weight of the husk might vary a good deal according to 
the humidity of the atmosphere and might take up large quanti¬ 
ties of water during rainy weather. Ihe shell is, on. the other 
hand, well protected from the outside world and owing to the 
nature of its texture is much less liable to be influenced by 
changes in the degree of humidity of the atmosphere. 

IV. CONCLUSION 

It is now possible to lay down certain definite standards 
which must be borne in mind in the selection of mother trees. 
A desirable mother tree could be described as having the follow- 
ing points: 

1. A short straight trunk of even girth. 

2. Short fronds, well-oriented on the crown. 

3. Short bunch stalks. 

4. A fair number of female flowers on the inflorescences. 

5. A large number of inflorescences, carried evenly round 
the cfown. 
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6. A large number of nuts, the size of nut being of no 
importance as long as the number is large. The selection 
of varieties bearing very small nuts m large numbers 
cannot be recommended without further investigation. 

7. High weight of husked nuts. 

As regards the age at which a palm is best suited for the 
production of seed, there is no direct evidence; and the circum¬ 
stantial evidence is somewhat contlicting. It is generally stated 
that immature palms before reaching maximum production 
capacity are unsuitable as seed bearers; and also that palms older 
than 50 years should not be selected for seed purposes. In both 
instances it is stated that the offspring of such palms would be 
weaklings and poor producers. 1 hese ideas are not based on 
direct observation, but are apparently connected with some 
analogy drawn from the reproductive performances of higher 
animals and the conditions ot the offspring as related to the age 
of the parents. The prime of life of the coconut palm is variously 
fixed between 20 and 50 years, apparently on the same analogy. 
Scientific evidence on this matter is not available, and therefore 
it may be just as well to follow traditional methods until such 
evidence is forthcoming. 

V. SUMMARY 

1. In the introduction there is a brief discussion on the 
need for improvement of the coconut palm from the point of view 
of yield. 

2. Mention is made of the great variation of characters of 
the coconut palm, and an attempt is made to discover any 
relations that may exist between such characters and yield. 

3. Ten correlation tables are given in explanation of such 
relations. 

4. A brief enumeration is made of the points of a good 
mother palm. 
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NOTES ON ORCHIDS CULTIVATED 
IN CEYLON 


SPATHOGLOTTIS AUREA VIEILLARDI 
(GARDEN VARIETY) 


K. J. ALEX. SYLVA. F.R.H.S., 


CURATOR. HENERATGODA BOTANIC GARDENS. GAMPAHA 


S PATHOGLOTl IS is a genus of orchids indigenous to 
certain warm regions of the world such as Malaya, 
Burma, Tropical Australia, New Caledonia and New 
Guinea. Orchids of the genus, as a rule, have beauti¬ 
ful flowers and therefore are often seen in Ceylon decorating the 
house verandah or out in the open enhancing the colour effects 
of the garden. 

All species of Spathoglottis (popularly known as “Ground 
Orchids”) are terrestrial and have a marked similarity to one 
another in their habits of growth. They are easy to grow. 

This Spathoglottis is a garden hybrid of S. aurea Lindl. X 
S. Vieillardi Rchb. and is sometimes designated S x Veitchii. 
As it flowers abundantly it provides a very graceful decorative 
plant which is tended carefully in many homes today. The 
corm-Iike pseudo-bulbs are more or less globose or globosely 
conical: the leaves are dark shiny green and lanceolate, two to 
four inches broad, which narrow at the base into an elongated 
petiole. 


The fleshy yellow flowers are borne on a long spike often 
four to five feet in height, the raceme looking very like a simple 
umbel. The individual flower is about two inches across; the 
petals and sepals are speckled with crimson, the former slightly 
broader and the lip shorter than in the sepals. The under side 
of the flower is also richly speckled with the same hue. The 
flowers are developed together and as they fade the rachis 
elongates and continues to bear new blooms for several weeks. 

All species of the genus are easy to manage and bloom 
practically all the year round. It is no wonder that they have 
become both the popular decorative plant of the verandah and 
the favourite of the florist for cut flowers. 




Spathoglottis aurea Vieillardi 
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Culture .—All members of the genus Spathoglottis and its 
many hybrids now acclimatised in Ceylon, (S. plicata, S. Vieillardi 
S. plicata var. alba, S. kewensis and our subject) meed periodical 
re-potting if good heads of flowers are desired, although even 
uncared-tor plants regularly produce blooms: these make a poor 
comparison however with those under proper cultivation. 

Owing to its free flowering and the consequent drain on the 
plant an occasional top-dressing with rich porous soil acts as a 
great stimulus to the plant. A word of warning here will not 
be out of place with regard to this operation—never charge the 
pot with cowdung when top-dressing. A little decomposed 
cattle manure mixed with sand is all that is necessary. But the 
best mixture for both top-dressing and potting is made thus: 
mix one part of leafy soil, one part of turfy soil, two parts of 
well-decomposed cattle manure and one part of' coarse sand 
together, finishing off with a surface dressing of charcoal and 
brick pieces. This top layer is of value, in allowing free access 
of air and keeping the compost warm and sweet, while also 
preventing soil wash when watereil and during rainy weather. 

Propagation can be effected either by sowing seed or divid¬ 
ing the pseudo-bulbs. If the latter method is employed the 
dormant pseudo-bulbs should be planted in separate pots to 
increase the stock while the young pseudo-bulbs with new growth 
are transferred into pots for jiot culture. Cut off all dead leaves 
and roots with a knife, reduce the live roots to half their length 
and then insert the bulbs in the compost. It is not absolutely 
necessary to use perforated pots; but if special pots with per¬ 
forations at the sides are available the plants will thrive better. 
The pots should be thoroughly washed and dried before use. 
Unclean and mossy pots are not only untidy in appearance but 
also arrest free aeration and retard growth. A thick layer of 
drainage material, such as crocks, over which a few dried leaves 
are placed, may be used to prevent clogging. The plants should 
be placed with roots completely buried and the pseudo-bulbs 
about half-an-inch below the rim of the pot. This allowance is 
to provide space for the dressing with charcoal and brick pieces. 

The newly-potted plants will need stakes at least for some 
time to prevent them from being unduly disturbed by wind. All 
newly-potted plants should be placed in a shady spot until bush 
growth appears, after which they may be removed to the open. 
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The majority of species of Spathoglottis thrive in the open 
with plenty of sun, but at the same time they require liberal 
supplies of water applied late in the afternoon. 

If, however, propagation by seed is desired, seed capsules 
should be removed at the first sign of cracking when they will 
he quite soft to the touch. The capsules should be placed in 
a paj>er envelope for three or four days. During this time they 
will discharge the seed which must be carefully spread on a 
compost of broken bricks, coconut hu.sk, wood and charcoal. 
No syringe or watering-can can be used as they will wash away 
or bury the seed too deeply in the compost. A fine spray may 
be employed four to five feet .above the seed pan. 
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KASHMIR PLANTS* 


S PEAKING of “introdiKX'cr* species of plants and animals, it is by 
no means easy to say how long flora and fauna must live and pro¬ 
pagate their kind in a new land before they can claim a place 
among the citizens of the country into which they come as 
migrants. It is a matter of opinion. For example, among the 
Indian flowering tries arc the Broumeas (already mentioned) that dispute 
the title with Amherstia as the most beautiful blossoming trees in the 
world, yet the members of the former genus were originally South Ameri¬ 
can. The most attractive of them all and thie one that I know best is 
B. f^raiidicepSy the rose of v'enezuela, that reaches a height of 40 feet. 
When in full bloom this tree is one blaze of glory from branches of 
bright red flowers borne in large, dense heads at th^^ extremities of the 
branches. As in the c ase of AtnhersHa, the foliage is also very cons¬ 
picuous. Tlie young mottled leav(?s are grown as long flaccid bunches, 
giving the tree the appeararn e of bearing two dissimilar sets of flowers. 

One of the nujst striking and showy of eastern silva is the so-called 
pride of India or queen’s flower (iMS^erstroewia flos-ref^iuac) y named after 
the East Indian botanist Magmus van Lagerslroem. It is found all over 
India, Ceylon, and Malaya and from April to October bears from the ends 
of its branches erect panicles of lovely bright pink or mauve blooms. With 
the exception of a short time during the rainless season these beautiful 
trees retain their green foliage. margin of the prett\' Kandy Lake 

in C'eylon is brightened h\ many flowering trees, but none more attractive 
tJian this magnirK'ent species. 

I have always been intrigued by a flowering tree whose acquaintance 
I first made in India, the Bauhinia purpvrcay a species of that interesting 
genus whose name is derived from the related facts that its leaves are 
joined in twos at the base and that there lived and worked in the seven¬ 
teenth century two Swiss brothers, scientific twins, members of a family 
celebrated as physicians and botanists. How appropriate that Caspar and 
Jean Bauhin should sponsor this interesting tree, now an adornment of 
many gardens all over the w*orld. In addition to B. purpurea^ probably 
the most widespread and best knowm of the genus, with its large, showy, 
orchidlike pink flowers merging into purple, we have B. iruindra or 
mountain ebony, closely resembling purpurea ; B. iomevtosa w^ith yellow 
flowers; B, krugiiy native of Puerto Rico; and many others whose fruit 
is a long, flat, beanlike pod. 

Planted and encouraged to grow near Buddhist temples is often found 
another of my favourites, the Naka or Ceylon ironwood {Mesua jerrea). 
It prefers the hot and moist areas of British India, where during April 
and May this moderate-sized, conical and handsome tree profusely 

* Extracted from ‘‘Through Forest and Jungle in Kashmir and other Parts of North 
India” by Dr. Casey A. Wood in the Annual Report of the Board of Regents of The 
^mithsgnian Institution for 1932* 
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blossoms as large, scented, white flow»ers with a yellow centre of numerous 
stamens. New, deep crimson leaves appear twice a year, greatly adding 
to the beauty of an attractive species. 

In the drier regions of India (one sees avenues of it on the road to 
Mount Abu) grows an erect 40-foot tree with large broad, tri-foliate 
leaves, the “flame of the forest’* (Buteo frondosa). During the dusty, 
rainless months when nature calls for some attractive living thing to 
cheer the passer-by this remarkable tree puts forth a profusion of beauti¬ 
ful crimson or orange-scarlet flowers whose flaming blooms justify its 
English vernacular name. It has, of course, many native titles, among 
them the dhak, mentioned by Kipling as a meteorological forecaster. When 
The tree blooms early and soon withers, the dry season will be prolonged 
and disastrous. TJie tree also produces a useful resin called kino, and a 
valuable fibre. The young branches are a source of lacquer and the flowers 
are used in India for making orange and yellow dyes. 

This partial catalogue of beautiful trees of north India would be 
incomplete without speaking of what is generally regarded as the most lovely 
of all the blossoming silva one meets with in the Far East. I refer to an 
originally Burmese tree, the Anihersfia named after Lady Amherst, 

the wife of a former British governor of Burma. H. F. Macmillan's des¬ 
cription (Tropical Gardening, pp. 82, 83) of this silvan beauty as found 
in Ceylon gives a fine preture of the charming species, that combines in 
a wonderful way ornamental foliage with showy blossoms. The leaves, 
accompanied by large graceful sprays of vermilion and yellow flowers, 
drooping from every branch and interspersed with the handsome foliage, 
present an appealance of astonishing elegance and loveliness. It is in 
blossom for the greater part of the yfear, except during long periods of 
rainy weather, the chief flowering season in Ceylon l>eing from November 
to April. The tre‘e grows to a height of 50 to 60 ieet, is usually round- 
topped, with many slender branches. and dark-green pinnate leaves. A 
remarkable feature is the long, hanging, brownish-pink clusters in which 
the young leaves appear, 'fids habit is also characteristic to some extent, 
of certain other tropii al trees as Browuea grandiceps and Samca indea and 
deoliiuita. In the latter case the young leaves are mottled pale-gray or 
almost white. 

The tree thrives in the moist lowM'Ountry up to 1,600 feet, and requires 
deep, rich, and well-drained soil. It docs not seem to flourish near the 
sea, and is raiely met with about Colombo. It produces seed very scantily 
anywhere, a pod or two (which are flat, brown, 6 to 8 inches long, con¬ 
taining or\e to three large flat seeds) occasionally being all that can be 
obtained. 

The genus Cassia furnishes many a beautiful, flowery tree species more 
or less widely spread over India, to the delight of the visitor. It is 
impossible here to do mure than describe (briefly and inadequately) a few 
of the more attractive varieties. 

The most interesting is, perhaps, Cassia fistula, the Indian laburnum, 
but also known by several other English and native vernacular synonyms. 
This is a rather small, upright tree and one of the moat beautiful objects 
in the north Indian forests, where it prefers a dry or welMrained soil, 
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When in full bloom, it suggests its common name, bearing masses of 
yellow flowers in pendant racemes. The blooms are, with the frangipani, 
much used as temple offerings while the astringent bark is used in medicine 
and for tanning. Another remarkable character of this laburnumlike shrub 
is its fruit-black, cylindrical pods that grow to a length of 20 or 30 inches, 
the pulp of which is a well-known laxative. 

Although originally a native of South America, Cassia grandisy or the 
horse cassia, is found in north India. It is a spreading tree that attains 
a height of 40 to 50 feet, bears a profusion of pale pink flowers during 
the dry months, February and March (when it is completely deciduous), 
and in June produces numerous thick, coarse-skinned curved pods with an 
offensive odor. 

A more attractive example of cassias is C. miiliijuga —a slender, quick¬ 
growing tree—indigenous to South America. It is in full bloom during 
August and September and is practically smothered with immense branches 
of bright yellow flowers, suggesting, as Macmillan says, a glorified tree 
calceolaria. It grows everywhere fairly well, but prefers a dry soil and 
climate. 

• Finally, during May and June a moderately sized, deciduous pink 
cassia (Cassia nodosay so named because of its knotted stems) bears in 
great profusion lovely, bright-pink, rose-scented flower sprays. It is a 
native of Bengal and, like all the cassias, produces large pods—cylinders 
12 to 15 inches long. 

Trees that take kindly to all tropical and semi-tropical countries and 
to some temperate areas are several species of Jacaranda. 1 have seen 
many examples in both the New and Old World, including India, Ceylon, 
and California, although these trees are originally South American. 

/. mhuosafedia is a very l>eautiful species not only on account of its 
profusion of purplish-blue, bclhshaped flowers, but bec'auso of its elegant, 
mimosalike, bipinnale leaves. Wlum the blooms are shed they form a thick 
blue carpet that characterizes this ('harming tree. 

One of the most t>eautifu] flowering trees of India (and of other 
tropical countries) is the iyavaki {Peltophondm ferrugiaeum) y a large 
symmetrical tree of quick growth, indigenous to Malaya and Ceylon. It 
has a spreading top and fme feathery foliage. It blossoms irregularly twice 
a year, flowers and fruit often appearing at the same time. Its flowers, 
large, erect panicles, are scented and brownish yellow, and the tree when 
in full bloom presents a magnificent spectacle. 

Of special interest to the traveller in India is the widespread 
appearance of the tree (or slirub) frangipani or pagoda tree (Plumeria 
acutijoUa) , a large, low, spreading .shrub, quite bare of leaves, introduced 
from America. It is a familiar tree in almost every tropical country. In 
the Far East it is a well-known “temple tree,” its strongly scented he'tds of 
white, yellow-centered flowers being a common offering at Buddhist altars. 
A scarlet variety (/^ riihra) is very showy and remains in full bloom foi 
several months. 

A wonderful, beautiful and highly ornamental tree has spread by intro¬ 
duction i'nto most tropical and semi-tropical countries. This is the famous 
Flamboyant By flapie trei^ or golden mohur (of India). It originated in 
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Madagascar and is now familiar to travellers because of its truly gorgeous 
flowers. It usually blooms in April and May, grows to a height of 40 
to 50 feet, and with its spreading habiu is well calculated to show a 
flaming top and handsome, long, feathery, bipinnate leaves. In many 
countries (British Guiana, Tahiti, India) I have seen avenues of these 
flame-oolored tree tops whose glory must be seen to be fully appreciated. 
It is best known in America as the Royal Poinciana. 

Art Indian tree that originally came from West Africa' is especially cons¬ 
picuous from a distance because of its tallness and erect growth. This is the 
so-called tulip tree (Spathodea campanulaia) . I have noticed most of these 
in and about Kandy, Ceylon, where they serve the double purpose of shade 
and ornament. The large, erect, bright scarlet-orange flowers that crown 
the topmost branches of this handsome species make it a conspicuous 
object in even the distant landscape. The unexpanded flowers always hold 
considerable water that, scattered by a passing breeze, may be unexpectedly 
showered on the pedestrian beneath. Tliis circumstance has given it one 
of its common names, the fountain tree. 

Simocarpus sinunhis, the Queensland fire tree, has taken kindly to 
north India, where it is o('casionally seen. It is an erect tree 40 to 50^ 
feet high, w’hose peculiar and very showv clusters of scarlet flowers are 
noticeable objects wherever they grow. It flowers from May to July at 
elevations from 1,500 to 4,000 feet. 

Another important Australian species is tlic flamt‘ tree {Stercnlia 
acerifolia) ^ of nuedium size, a species with large, glossv, angular leaves, 
preferring high altitudes, at least up to 5,500 feet. It bl(K>ms in May and 
June when bare of leaves, producing brilliant masses of bright red 
blossoms. 

Tropical fruit trees little knon^n in Av'terica, —As every observing 
traveller in the Near and Far East knows, only a few edible tropical 
fruits have been widely grown and improved by scientific cultivation in 
American and other temperate climates. And yet there is no reason why 
many others should not be domesticated in the United States. As Mac¬ 
millan has pointed out, certain tropical fruits, unsurpassed for their lus¬ 
ciousness and food value, are still capable of considerable improvement and 
of adaptation to a change of environment by “selective or asexual propaga¬ 
tion, by budding, grafting, layering, cuttings, etc., or by hybridization and 
high cultivation.’' 

These problems have long been considered by our highly competent 
and active Department of Agriculture, and it seems a wonder that some 
of the most obviously valuable of the long list of desirable tropical and 
semi-tropical trees are not more extensively utilized by American fruit 
growers in such localities as are suitable for their profitable adoption. One 
of the errors to be avoided in this connection is a slavish imitation of 
fruit-growing methods in the Tropics themselves, where as a rule the lines 
of least resistance are followed; for example, the lazy methods of seed 
propagation instead of more laborious though generally more profitable 
Schemes involving careful selection of stock and its budding, grafting, 
fertilizing, regular pruning, and replanting. Tliere is, of course, roorh to 
speak of only a few of these attractive and desirable ifruits but little known 
m North America, 
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The sapodilla plum {Achras sapota )—in India sometimes improperly 
called man^osteen—or nost^berry is a medium-sized (20 to 30 foot) tree 
with shiny, dark green leathery leaves, orig-inally from tropical America 
but cultivated throughout India. An enthusiastic naturalist says of this 
russet apple-like fruit (made up when ripe of a mass of soft, brownish 
pulp holding a number of easily separated large black seeds), “a more 
luscious, cool, and agreeable fruit is not to be met with in any country 
in the world.” The sapodilla thrives up to 3,000 feet and usually bears 
two crops a year, 

TTie papaya, pawpaw, or tree melon (Carica papaya) is a small, fast- 
growing, branchless, herbaceous tree, from 15 to 20 feet high, widely 
cultivated throughout India. It bears a crown of long and large palmate 
leaves at whose base the delicious, juicy “melons” are produced. These 
green-coloured fruits are ovoid or round, 8 to 14 inches in length and 4 to 
6 inches in diameter, and weigh from 5 to 10 pounds. One of the remarka¬ 
ble virtues of the trop:(!aI pawpaw is that it is in season the year round. 
Macmillan says of it: 

The fruit has a central cavity, to the walls of which the olive-coloured 
seeds are attached, unusually in great abundanc'e, but sometimes entirely 
absent. The succulent flesh is of the pinkish or orange tint, very refresh¬ 
ing and agreeable to the taste, esp''''iallv on first acquaintance. Tt is 
generally estimated as a table fruit, and is considered an aid to digestion. 
Some people prefer to eat it with a little sugar and fresh lemon or lime 
juice. It may also be made into jam or sauce, and in the unripe state 
may be pickled, or boiled and used ns a vegetable. The seeds have a 
flavor like that of water cress. Papaine, a digestive enzyme, valued in 
medicine and in the preparation of chewing gum, etc., is obtained from 
the white, thin latex or juice. 

The mangosteen (Garcinia wanirostana) originated in the Malay 
States, but is now generally cultivated in India and Cejdon. This is one 
of the most delicate fruits of the Tropics and I enthusiastically endorse the 
claim that it partakes of the combined flavor of the strawberry and the 
grape. Tlie tree is of small size and slow growth ; the leaves large and 
leathery. The globular, purple-browm, smooth fruit looks like a small 
apple whose white, melting pulp surrounds several large seeds, the whole 
contained in a thick, inedible coverint*-. This fruit is rather expensive, is 
regarded as a great delicacy, and is generally in season from May to July. 
Its cultivation (usually by seed) ought to be attempted as a delicious 
novelty in semi-tropical America. 

The sugar-apple or sweet-sop (Aiiona sauamosa) deserves mention as 
a candidate for a domestic adoption in the warmer climate of North 
America. It originated in South America, where it is extensively culti¬ 
vated, although little known north of the Mexican border. The tree, a 
small species, thrives in any ordinary, well-drained soil up to 3,500 feet 
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and its fruit, maturing twice a year, generally in October and April, is 
the size and shape of a large apple whose yellowish-white, scaly or tuber¬ 
cular rind incloses a sweet, granular, custardfike pulp. There is also a 
purplish coloured variety found in the West Indies. 

It is passing strange that with so many varieties found in all tropical 
countries and probably suitable for domestication in most temperate climates 
that the useful mango is not more generally cultivated. The commonest 
species in India, where it is indigenous, is Matifrifera indicn^ a large, 
quick-growing and wide-spreading tree whose panicles of scented, greenish- 
while flowers appear in January to March, the fruit in April to June 
thereafter. Some trees bear two crops a year. ‘TJie ovoid fruit, flattened, 
with a distinct beak or projection at the apex, may weigh two pounds 
or more, but the usual weight is about 6 or 7 ounces. It has a tough, 
yellowish-red or greenish rind inclosing the adherent flesh, which has a 
peculiar but pleasant aromatic taste. Inferior fruit may be tough, with 
a turpentine flavour. The single seed or “stone,’' to which the slippery 
pulp adheres very closely, is quite large. These characteristics make it a 
somewhat difficult task, until one has learned the art, to consume a ripe 
mango in public and at the same time preserve good table manners. 

Macmillan remarks: 

The mango is the fruit par exc'cllencc of India, where it has been 
cultivated from time immemorial. Here it may be considered an article of 
food as well as dessert, whilst it also enters largely in the preparation 
of chutneys and preserves. The tree tfirives from sea level to about 3,000 
feet or higher. A hot and rather dry climate, and a rich, deep, well- 
drained soil, suit it best. The ground should be irrigated during prolonged 
drought, especially if the trees arq setting fruit, also manured once a year, 
and mulched in dry w'eatlier. Pruning wnsists in thinning out super¬ 
fluous or sickly branches; root pruning is sometimes applied with advan¬ 
tage to trees which become unfruitful, owing to their running too much 
into wood and leaf, the operation being performed by making a deep 
trench around the tree at a few feet from the stem and cutting clean all 
roots met with. Shade is not necessary, except when the plants are young. 
Propagation is best by grafting on seedling stocks of a hardy vigorous 
variety, or by in-arching or layering. 

The largest, best-flavored, and most desirable varieties for general 
consumption that I have seen in north India come from Bengal, but the 
Indian mango has as many variants ip size, flavor, color, and other qualities 
as the apple. It might well form a valuable and welcome addition to our 
supply of edible fruits. 

There are many other tropical fruits awaiting domestication in more 
temperate climates which this short essay must ignore; I shall drop the 
subject with a brief mention of two species, both belonging to the luscious 
Anomc$(i$, 
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Number one, to be found in most tropical countries, I first tasted in 
British Guiana—the custard-apple, sometimes called bullock’s heart 
[Anona reticulata). It is a small, bushy tree, found generally in low 
elevations, with a large brownish-red, round or heart-shaped fruit that con¬ 
tains several good-sized dark-brown seeds mixed with a sweet edible pulp. 
The latter riesembles and taste much like an agreeable custard, although 
the Indian natives have a superstitious belief that continued indulgence in 
it causes leprosy. 

Second, the cherimoyer {Anona cherimolia). This species is now 
quite common in India and the Far East, a small tree introduced from 
Peru. The fruit is large, oblong, cordate or round, from 3 to 5 inches in 
diameter, covered with small pits and weighing from 2 to 4 pounds. It 
stands transportation very well and seems especially fitted for cultivation 
in ('alifornia, Florida and other semi-tropital States of the Union. Many 
authorities rank the cherimoyer with the pineapple and the mangosteen, 
and believe it to be far superior to its near relative, the Anona reticulata^ 
which it most resembles. There are several cultivated races of this 
('ustard-apple, among them the quotemoyer and atemoyer, that differ from 
A, cherimolia chiefly in size and shape. 



108 


AGRICULTURAL PROGRESS IN 
NYASALAND* 

FroducHoii and Export ,—Increases in export ot'curred in 1932 in the cases 
of tobacco, tea, potatoes, cotton seed and rice,. In the case of tea it can be 
recorded with satisfaction that, while the amount consigned to the United 
Kingdom showed an increase of over half a million pounds or nearly 27 
per cent, the exports to South Africa, Southern and Northern Rhodesia 
have also increased. Tlie market for Nyasaland tea was thus widened 
during 1932, and it included small but increased quantities for Germany 
and Portuguese East Africa. 

Sail and^ Meiearolofcical Im*es ft stations (by the Aofricultural Chemist).— 
Soil and rainfall maps are desirable for the proper development of many 
areas, but the methods of analysis must aim ifirstly at a classification 
which can be of assistance to agriculturists and certain administrative 
officers. Naturally there is a large interest in tropical soil displayed bv 

numerous scientific bodies and there is also the likelihood of co-operative 

work on climatic soil types which may occur not only in Nyasaland but 
also in similar climatic zones of Rhodesia, India and China. 

It is also necessary to impress uppn many of our agriculturists the 
extremely limited value of the results obtained by certain methods of 

analysis. There is still a strong belief that the estimation of the potash, 

phosphates and lime extracted by strong and dilute acids from a soil will 
indicate the need or otherwise of applications of certain fertilizers, even in 
areas where the distribution of important soil series and types is not known 
and on the soils of which no experiments of significance have been made, 
but this belief requires strong refutation. 

The following notes will indicate the close relationship which survey's 
of climate and soil will have and silence the criticism that soil work should 
obtain results of immediate and great value to agriculturists in their crop 
and manurial problems without careful .experimentation. Experiments must 
necessarily accompany work on soil series and types which cover large 
areas and their results should be of statistical significance. To clear up 
another matter which is often the subject of controversy, the following 
quotations are given to support the opinion of the writer. C. F. Marbut 
states, ‘The coincidence of soil belts and climate belts has caused soil 
students to conclude that climatic forces are the predominant soil-forming 
agencies of the world, obliterating or reducing to a subordinate position 
in relatively short time the influence of the parent rock material. In fact, in 
a study of the soils of a region, taking into considerat ion itheir broad 

Extracts from the last .Annual Administration Report of the Director of A|[ricul- 
ture, Dr. W. Small. 
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general characteristics only, the influence of the parent material may be 
mainly neglected. This may be done with less and less risk of error as 
the climatic forcei become more and more powerful.’* The Russian worker, 
Professor C. D. Glinka, says, *Ts it, for instance, a matter of importance 
whether the soil is derived from granite, diorite or diabase? No, for 
researches in the field have shown* that, under similar external conditions, 
all the above-mentioned rocks give uniform soils, while on the other hand 
we know that, under the influence of dissimilar external factors, soils 
ditt’enng proloundJy irom one another may be produced from the same type 
ol granite. * ’ 

Soil ,—Studies of the distribution of acidity in soil profiles were con¬ 
tinued and samples of typical profiles, of important soil series were forwarded 
to the imperial Institute lor certain examinations of mineral constituents 
and analysis ot the clay traction. 

Sulphur D-eficiency (by the Mycologist).—Now that certain Nyasaland 
soils are known to be deficient in available sulphur, there is a scope for 
investigation into the elfect of the deficiency on local crops other than tea. 
Preliminary experiments have been made. It is evident from these that 
more elaborate experiments may yield some interesting results. Only one 
experiment is recorded here as the result is of considerable importance to 
native cultivation, on soils which are prone to sulphur deficiency and where 
fertilizing is unlikely to be employed. Cowpea [vigua sp.). Workers in 
other parts of the world, notably the United States of America, have found 
that a deficiency of sulphur in the soil may inhibit the foimation of nodules 
on the roots of leguminous plants. The experiment to be described was 
carried out in the first place to see whether the same result would be 
obtained on soil growing tea badly diseased with yellows. If this was 
proved to be so, it would give evidence in favour of the conclusion since 
reached, namely, that yellows disease is caused by a deficiency of sulphur. 

Randomised blocks were treated with nitrophoska and with nitrophoska 
plus sodium sulphate. Nitrophoska contains nitrogen, potash and phos¬ 
phorus and only a trace of sulphur. A good stand of plants was obtained 
in the duplicated blocks and tlie following results were obtained : 

(a) No yellow mottling of the leaves (cf. tea) was produced in the 
plots receiving no sulphate but the leaves were slightly lighter green and 
had a dull appearance compared to the dark shiny green leaves of the 
sulphate-treated plants. 

(b) The sulphate-treated plants had leaflets of greater dimensions than 

those receiving no sulphate. There was a greater number of leaves per 
plant in the sulphate-treated plots. All records were taken before the seed 
pods were fornietl. As the flowers are produced from the axils of the 
leaves, a greater number of leaves per plant would indicate a bigger yield 
of seed per plant, « 

(c) The ratio of “tops” to roots was the same with both treatments. 
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(d) There was no difference in the mean size of nodules on the roots 
of plants receiving the two treatments. 

(e) The number of nodules produced in the sulphate-treated plots was 
approximately ten times that produced in the no-sulphate plots. 

The results show that musa bean plants grown on soil affected with tea 
yellows and not fertilized witli sulphur produced very few nodules. The 
results indicate that the growing Of' leguminous green manures on some 
Nyasaland soils will not be beneficial to the soil unless the sulphur content 
is maintained, for <the following reasons: (i) the amount of green material 
turned in will be small and (ii) the amount of nitrogen fixed by the plants 
will be small owing to the reduced number of nodules formed. 

The native has methods of rotating his crops; he grows a considerable 
number of leguminous crops which should tend to keep up the nitrogen 
content of his soil. The deficiency of sulphur, however, which is likely to 
occur in his gardens will prevent beneficial results from being obtained 
by the use of leguminous crops. It is interesting to note that Dr. H. H. 
Mann in The Tea Soils of North East India and their Treatment states 
on page 74: ‘‘I have been informed that a dressing of the soil with 

sulphur has been found beneficial on these village sites in a few places, 
and this w'ould favour the theory of infertility having a living origin such 
as the eel worm. 



Ill 


REVIEWS 


ANNUAL REPORT FOR 1932 OF THE ROTHAMSTED EXPERIMENTAL 
STATION. 227 PAGES. PRICE 2/6d. OBTAINABLE 
FROM THE SECRETARY 


T O the question, why continue agricultural research at a time when 
many farmers cannot sell profitably what they do produce? the 
answier is to be found in the words of Sir John Russell in this 
Report: “Scientific investigations in agric'ulture are primarily 
lor the purpose of obtaining information, and this will always 
be needed so long as lanning continues. It is in limes of dilliculty tliat 
expert inlormation about soils, crops and animals is most valuable to 
farmers, lor it enables tnem rapidiy to after tlieir methods in accordance 
with tile rapidly changing economic conditions.” Ihe Avork described in 
the Report sliows the type of inlormation liiat is being gained in order to 
deal with changes in modern conditions. 

•riie. Farm lias developed greatly, in buildings, in ordinar)^ farming 
operations, and m numbers oi experimental plots. Further, equipment is 
now complete for examining iJie application of recent technic al developments 
to agriculture. Fleetric light and a wide variety of electric motors are 
installed; also rubben floors and road paving, and pneumatic tyres on farm 
c:arts and tractors. Ihe merits ol tiiese in practice are being critically 
examined. 

ImpiovemeiUs in lieid experiments through the further application of 
statistical methtxls are recorded aiicf illustrated by tiie results obtained with 
a number ol crops. the value ol inicse methods is that they both reduce 
the error ol tlie results and make an estimate of the accuracy of the 
experiment possible. Some oi tiie results—for example, those obtained 
with sugar-beet—illustrate the need for still more information in every-day 
farming problems. \V iiy is it that no amount of manuring has overc ome 
the diflerencc in yield between beet crops in adjac'ent fields, where one field 
may produce twice as inucli root as tiie other? In connection with the 
manuring of sugar-beet, the value of ordinary agricultural salt has proved 
unexpectedly high, being no less than that of potash. 

Experiments with other crops—potato, ftKlder mixtures, kale, grassland, 
wheat and rotations—are described. The inoculation of lucerne, and now 
of clover, is being closely studied in field and laboratory. The extent to wdiich 
insect and fungus diseases have infested the two farms, at Rothamsted and 
at Woburn, is described in detail, and there is a most interesting summary 
of farm operations for the year in the Farm Director’s Report. 

Barley receives especial attention in the 1932 Report, in a summary of 
tho striking results of ten years* investigations conducted in the laboratory 
and in the field all over England, under the Research Scheme of the Insti¬ 
tute of Brewing. The practical applications of the results are clearly set 
out in reference to methods of cultivation, manuring, and the effects of 
weather and season. 
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In the laboratory section of the Report, the Soil Physics Department 
describes further progress in the comparison of rotary with other forms ol 
cultivation, and in tiie interpretation of soil “tilth’', liie cheniicaJ proper¬ 
ties ol uie soil are being studied by new methods, applied in particular to 
cnaages in soil organiu mailer as a result oi dilterent cropping or manu- 
riai treatments. Tlie biological decomposition of organic matter is still 
under investigation, new inlorination being obtained about the rotting down 
of straw—a surplus material that may be troublesome to deal with under 
mecnamsed farming. Jlie purilication of the effluent of sugar-boat factories 
by biological oxidation in hlters has been carried satisfactorily to the semi¬ 
commercial scale; iiio effluent of milK lactorics is new being studied. 

Ihe work on plant diseases well illustrates the range of problems to 
be taciiied. In a bacterial disease of cotton, from the Suaan unusual stages 
ui the lile-cycie of the bacteria were found; the genetics ol a tungus were 
studied over many years, and related to the behaviour of natural inlectioiis; 
in virus diseases—inose caused by agents too small to be seen under the 
microscope—lunner progress is reported. 'f!he actual way in wnich the 
virus iiniuences the plant and travels about its tissues, and the manner of 
its carriage by insects, are being elucidated. Insect pests receive special 
study, notably in relation to the enormous fluctuations in numbers that occur, 
and an attempt to relate these to weather changes is in progress. Automatic 
recording or trapping devices play a part both in this investigation and in 
a study of the work and die daily life of the hive bee. Methods of insect 
control by the use of vegetable products as insecticides continue to be 
studied. l*yrethrum, a very potent agent which can be grown in this 
country, offers problems both in cultivation and in the preservation of the 
toxic principle; those intriguing tropical plants that are used by natives as 
fish poisons are often valuable insecticides, but it is important to be able 
to measure their toxicity readily, and methods for doing this are being 
compared. 


TWO PUBLICATIONS ON CACAO 


(I) Second Annual Report on Cacao Research being conducted at Iht^ Imperial College 
of Tropical Agriculture, IVinidad. Price 5/- Gewernment Printing Ofl'ice, Port-of-Spain. 

(II) Studies in West Indian Soils (VII).—The Cacao Soils of Trinidad : (A) Montserrat 
District by J. A. Me Donalt^ F, Hardy and G. Rodriguez. Price 2/- Government Printing 
Office, Port-of-Spain. 

(1) The results of the second year’s investigations into the Cacao plant 
indicate a considerable advance into the fundamental preliminaries of the 
problem. After a brief statement of the programme of botanical work by 
Professor Cheesman the subjects of vegetative propagation, genetic consti¬ 
tution of the crop and physiological factors influencing fruiting are con* 
siriered by the investigators to whom these sections are deputed. These 
fundamental studies have not at present reached a stage such that practical 
direction for the increase of yield can be derived from them but they shew 
a gradual separation of the complexities of yield into cQmppnents. The 
fact is well known to Ceylon cacao planters that the best bearing trisie^ 
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from the point of pods are by no means invariably the largest yielders of 
beans. The opinion that trunk pods are more productive than branch 
pods is verified and no doubt in further studies this will be investigated 
from the point of desirability in a tree. The expression “good yielding 
trees'" in the chapter on the “The Genetic Constitution of the Cacao Crop” 
might be clearly defined, for, even if we anticipate the next chapter, there 
is nothing lost by accentuating that ultimately good yield is to be measured 
by bean quality. For purposes of convenient reference the chapters of the 
book might be numbered. The typographical arrangement of the chapter 
lieadings involves undue necessity for back reference to sec where we are 
in the programme of work. Shy setting of the flowers and their shrivelling 
are two very important factors contributing to low yield and the suggestion 
is that the supply of nitrogen in the nutrition at a critical stage plays a 
part at least so lar as the setting is concerned. The •work is generally 
characterised by fulness of treatment and if completed on the present lines 
will form a valuable contribution to our knowledge of cacao plants. 

(11) The Studies in West Indian Soils discuss the composition and 
merits of a dozen cacao soil types. Yield variability, we are told, is smaller 
m )Oung plantations but after some 40 years, soil and other factors mask 
the elfect of youthfulness. Yields of plantations increase rapidly up to 20 
years, then more slowly up to 25 years when a rapid decline sets in up 
to 40 years after which it is less so. The investigation should be studied 
in conjunction with the publication above by those inteiested in cacao 
plantations. 
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MEETINGS, CONFERENCES, ETC. 

TEA RESEARCH INSTITUTE 
OF CEYLON 


Minutes of the Meeting of the Board of the Tea Researdi Institute of 
CevJon, held in the Victoria Commemoration Buildings, Kandy, on 
Saturday, the 2nd December, 1933 at 10.30 a.m. 

Present. —Mr. R. G, Coombe (Chairman), the Hon’ble the Financial 
Secretary (Sir Wilfrid Woods, C.iVi.G.), Messrs. B. M. Sclwyn, D. H. 
Kotalawala, M.S.C., John Horsfall, jas. Forbes (Jnr.), 1. L. Cameron, 
D. T. Richards, A. Vv. L. Turner (Secretary), R. R. Muras (Accountant), 
and by invitation Dr. Roland V. Norris (Director, T. R. 1.), Mr. j. V\. 
Ferguson (Visiting Agent), and Mr. Gordon Pyper. 

Absent .—The Director of Agriculture, Messrs. C. E, Hawes, J. C. 
Kelly, and Col. T. (i. jayawardene, M.S.l'. 

1. Notice calling the Meeting was read. 

The Late Governor Sir Graeme Thomson ,—The Chairman said it was 
with feelings of sincere regret that he referred to the sad and sudden death 
of their late Governor, Sir Graeme liiomson. 

By his untimely death the Empire had lost an able Administrator and 
this Colony a real and true friend in the truest sense. 

He would ask them to signify their consent that the Tea Research 
Institute of Ceylon should join with the many who have already sent 
messages of sympathy to Lady Thomson in her great loss. 

I'he vote of condolence was passed, all members standing. 

2. (a) The Minutes of the Meeting of the Board of the Tea Research 
Institute of Ceylon, held on the 5th August, 1933, were confirmed. 

(b) Board Meeting .—The C'hainnan apologised for' liaving had to 
unavoidably postpone the Meeting from the 10th November, and hoped 
that members were not inconvenienced thereby. 

(c) Members of the Board of the T. R. L —The Chairman welcomed 
Mr. John Horsfall on his return from leave, and thanked Mr. Gordon Pyper 
for acting during that period. He also welcomed Dr. Norris, who had 
resumed duties as Director after 8^ months’ leave. 

3. JUNIOR STAFF PROVIDENT FUND 

The Chairman asked for confirmation of the action of the Trustees of 
the Junior Staff Provident Fund in having deposited funds with the Ceylon 
Savings Bank. 

The Board confirmed the action of the Trustees. 



4. SENIOR SCIENTIFIC STAFF 

(a) Director, T. R, I, —The Chairman announced that Dr. Norris, 
the Director of the Institute, resumed his. duties as from the 25th October, 

1933. 

(b) Mycologist — Dr, C. H. GadcVs Leave, —The Chairman said that 
he had sanctioned Dr. Gadd’s leave subject to confirmation of the Board. 
He would proceed on leave as from the 13th December, 1933, to the 22nd 
October, 1934. Ten months eight days in all. Six months 23 days on 
full pay and three months 16 days on half pay. 

His agreement expires on the 30th June, 1934, and he hoped that all 
members would agree to its renewal. Dr. Gadd had been very seriously 
ill and he was sure that they would all congratulate him heartily on his 
return to Jiealth and express tneir appreciation for the work he had put in 
wniist acting as Director. 

He would also like to thank Mr. Eden and Mr. Tubbs for the work 
they put in during Dr. Gadd’s illness and the return of Dr. Norris. 

It was agreed to grant Dr. Gadd’s leave and to renew his Agreement 
lor a lurlher period ot live years as Iroin tne 1st July, 1934. 

(c) Entomologist — Mr, C, B, R. King's Leave, —This Officer’s appli¬ 
cation lor 84 months’ leave as from the 4th April, 1934, was considered and 
sanctioned. 

(d) Tea Technologist. —The Chairman said that the Director had under 
instructions inserted an advertisement in “Nature”. 

He asked the Director to explain the position. 

The Director reported that in accordance with the instructions given 
him by the Board he had advertised the appointment and also approached 
various Universities and Chemical Institutes. Twenty three applications 
had been received and from these a short list of five candidates prepared. 
Four of these candidates had been interviewed by a Selection Committee 
consisting^ of Mr. Stockdale, Mr. Horsfall and himself, while he had subse¬ 
quently intei viewed tlie fifth candidate alone. 

As a result of these interviews the appointment of Mr. j. Lamb, M.Sc., 
was recommended. He was a Biochemist, Honours Graduate of London, 
with a year’s training at Cambridge and a Government Scholarship in 
Trinidad, where he went for further training. He has been favourably 
reported on and had been selected b\ the Colonial Office for a Colonial 
appointment. He was 24 years old and tlie impression was that he was 
a very suitable type. He had not had any special mechanical training but 
there seemed no doubt that he would prove to be a suitable man. 

Mr. John Horsfall supported all that the Director had said. 

It was decided that immediately the State Council agreed to the 
maintenance of the 14 cents cess for 1934, a cable should be sent to 
Mr. Lamb offering him the appointment. 
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5. ST. COOMBS ESTATE 

(a) Broken Mixed Teas, —The Chairman said that the Superintendent 
had written to say that this type of tea was accumulating- in the factory 
and if not disposed of soon might result in a larger stock being stored in 
the factory than could be covered by the current insurance policy. He had 
consulted the Chairman of the Ceylon Estates Proprietary Association who 
recommended that the Superintendent should continue to sell as much of 
this type of Fea as possible to the labour force, at a price not below’ 22 
cents. Whenever tea was sold to local caddies the receipt should be 
endorsed to the effect that the sale had been effected without coupons. 
Any Broken Mixed Teas not disposed of in this mariner, he thought should 
be destroyed as it would not be wise for the Institute to sell at the door. 

Messrs. Cameron, Richards and Ferguson all strongly deprecated 
the tea being sold locally except to the labour lorce. 

Mr. Cameron suggested that as much of this grade be sold to tht; 
labour force at not less than 15 cents per lb. and the balance sold in Colombo 
as uncouponed tea. 

This was agreed to by 4 votes to 3. 

(b) Tea Samples, —The Chairman said that Mr. Cameron had 
suggested that although they could not agree to send samples <-f St. 
Coombs teas to individual estates or companies, samples of cac'ii invoice 
might be forwarded to the Ceylon Association in London, who Wviuld 
doubtless arrange for any persons interested at that end to see tlie teas. 
Mr. Richards said that he had mentioned in the Circular that a ^-Ib. packet 
would be quite suthcient and should be sent to any well-knowm London Tea 
Broker who would he felt be only too pleased to let liie Institute have a 
report and retain the samples in his office. 

'I'he Meeting agreed to this latter suggestion. 

(c) Letter from the Agriculiural Chemist re pruning Experimenis ,— 
rhe Director said that the Experimental Sub-Committee had approved sug¬ 
gestions made by the Agricultural Chemist tor the temporary use of one of 
the factory withering lofts for drying and weighing prunings obtained 
from the manurial plots. Information would in this way be obtained as to 
the influence of treatment on wood production, etc. The Insurance Company 
had intimated in writing that they had no objection to the proposals. 

The Board conflrmed the recommendation of the Experimental Sub- 
Committee, 

(e) Manuring Programme, —The Board also adopted the Experimental 
Sub-Committee’s recommendation that the present manuring programme be 
continued for a further period of one year, 

6. CLOSER LIAISON BETWEEN BLENDERS, DISTRI¬ 
BUTORS AND PRODUCERS OF TEA 

The Chairman said that a copy of a letter written in this connection 
by Sir T'heodore Chambers to Mr, G, K. Stewart was sent to each member: 
bf the Board oh the 2?th October, ; 
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It was decided to wait a further communication from the Ceylon Estates 
Proprietary Association before takini** any action on the matter. 

7. LEASE OF CADDY AT ST. COOMBS 

On the Chairman’s recommendation the Boarci agreed that the lease 
of the caddy which expires on the 14th January, 1934, should be renewed 
for a further period of three years, to the present tenant. 

8. ADVERTISING THE “TEA QUARTERLY” 

The Chairman said that since the last Meeting the Secretary had been 
»in communication with the Indian 'IVa Association who supplied the names 
of 26 Agency Houses, out of which only three wished to be regfistcred to 
receive the publicjitions. Fhe Secretary of the United Planters’ Association 
of Southern India loo was approached on this matter and he very kindly 
inserted a special parag’raph in the “Idanters’ Chronicle” drawing* attention 
to the Institute’s Publications. 

The Chairman added that he had recjuested the Secretary to order 
sufficient copies of the Annual Report from Tocklai issued by the Indian 
'Pea Association for distribution amongst the members of the Board. 

9. CHAIRMAN’S RESIGNATION 

Mr. Coombe said that he would ask them to accept his resignation as 
Chairman of the Board, 

He had asked Mr. Jas. Forbes (Jnr.) if he would take up the duties 
and he was glad to say that he had agreetl to do so. It would, he suggested 
be more convenient for Mr. Forbes to relieve him after the Special Board 
Meeting being held on the 13lh January, 1934, to consider the Estimates. 

He would therefore ask the Board to agree to his proposal that Mr, 
Forbes take the Chair after the Ueneral Meeting to be held on the 13th 
January, Phey were he considered extremely fortunate in that Mr. Forbes 
had consented to take up the duties of their Chairman. 

Mr, Forbes thanked the Chairman and said that if they so wished 
he was ready to take up the work and hoped that he would have the Board’s 
full co-operation. 

This was agreed to unanimously. 

The Director said that he would like to be given an opportunity of 
expressing the regret of both the Senior and the Junior Scientific Staffs ot the 
Institute that Mr. Coombe was vacating the Chairmanship and to express 
their deep appreciation of the very sympathetic consideration they had 
received from Mr. Coombe throughout his period of office. 

The Meeting terminated with a vote of thanks to the Chair. 

A. W. L. TURNER, 

Secretary. 
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TEA RESEARCH INSTITUTE 
OF CEYLON 

Minutes of the Meeting of the Board of the Tea Research Institute of 
Ceylon, held in the Ceylon Chamber of Commerce Rooms, Colombo, on 
Saturday, the 13th January, 1934^ at 10.30 a.m. 

Present. —Mr. R. G. Coombe (Chairman), the Director of Agriculture, 
Col. T. G. Jayewardene, V. D., M.S.C., Messrs. B. M. Selwyn, C. E. Hawes, 
1). H. Kotalawala, M.S.C., Jas. Forbes (Jnr.), I. L. Cameron, J. C. Kelly, 
F. A. Bond and A. W. L. Turner (Secretary) and by invitation Dr. Roland 
V. Norris (Director) and Mr. J. W. Ferguson (Visiting Agent). 

Ahsi^nt .—^The Hon'ble the I'inanc ial Secretary and Mr. A. G. Baynham. 

1. Notice calling the Meeting was read. 

2. The Minutes of the Meeting of the Board of the Tea Research 
Institute of Ceylon, held on the 2nd December, 1933, and of the Finance 
Sub-Committee Meeting held on the 22nd December, 1933, were confirmed. 

3. FINANCE 

The Statement of Accounts as at 30th November, 1933, which had been 
sent to each member of the Board on the 21st December, 1933, was 
adopted. 


4. MEMBERS OF THE BOARD OF THE INSTITUTE 

(a) Announced that the Planters’ ^Association of Ceylon had re-elected 
Mr, Jas. Forbes (jnr.) for a further period of three years as from the 3rd 
December, 1933, 

(b) Announced that Mr. John Horsfall had tendered his resignation 
and the Planters* Association of Ceylon had elected Mr. A. G. Baynham to 
serve in his place. The Chairman in proposing a very hearty vote of thanks 
to Mr. Horsfall for the very great amount of work he had done on behalf 
of the Institute mentioned the fact that Mr. Horsfall had been a member of 
the Deputation which visited Tocklai before the Institute was inaugurated 
and had been closely connected with the Institute ever since and had acted as 
Chairman of the Board for a period. This vote of appreciation was cordially 
agreed to. 

(c) The Chairman welcomed Mr. F. A. Bond who had been nominated 
by the Ceylon Estates Proprietary Association to act during the absence of 
Mr. D. T. Richards who had proceeded on three months’ leave as from the 
20th December, 1933. 


5. COMMITTEES 

(a) Experimental Sub-Committee. —Mr. R. G. Coombe, previously an 
ex-officio member as Chairman, was renominated to the Sub-Committee on 
vacating the Chair, Mr. John Horsfall who had resigned from the Board was 
Also renominated. 

^b) Finance Suh’^Committee ,— Mr, A, G. Baynham was elected vice Mr. 
|<^ Sorsfail, 
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The following* Sub-Committees were formed :— 

(1) Buildings Sub-Committee, —^The Chairman, T. R. I., the Director, 
and the Visiting* Agent. 

(2) Medical Sub-Commit lee. —The Chairman, T. R. I., the Director, 
T. R. 1., and Mr. j, C. Kelly. 

6. SENIOR SCIENTIFIC STAFF 

Tea Technologist. —Announced that Mr. J. Lamb, the newly-appointed 
Tea Technologist, was sailing from Liverpool on the 19th instant and will 
therefore be due in Ceylon early in February. 

7. JUNIOR STAFF T. R. I. 

Mr. E. L. Kecgal—Assistant to the Biochemist. —Announced that Mr. 
Keegal having been appointed to the C<x:onut Research Station had lesigned 
his appointment with the Institute as from the 18lh January, 19xS4. 

Mr. y. IT. Keith—Field Assistant. —Announced that Mr. Keith had been 
appointed Field Assistant, tirade II with effect from the 2nd January, 1934. 

Mr. D. L. Nicol — Field Assistant. —Announced that Mr. Nicol having 
been appointed Superintendent of the Rubber Research Institute's Estate had 
resigned his appointment as from the 15th January, 1934, Mr. Reith had 
been appointed to take his place. 

8. ST. COOMBS ESTATE 

The Visitifig Agent’s Report. —The Report which was sent to each 
member of the Board under cover of Circular No. A. 1/34 of the 9th instant 
was adopted without any comments. 

9. SMALL-HOLDINGS OFFICER’S REPORT 

The Chairman said that a copy of this report had been sent to each 
member of the Board under ('over of Circular No. A. 2/34 of the 9lh instant. 
He said that it appeared to him from this Report that the Small-holders were 
looking after their estates and that Mr. Illankoon was doing very good 
work. He suggested that the Board should consider the appointment of an 
additional officer next year. 

The Report was considered satisfactory. 

10. ANY OTHER BUSINESS 

The Director reported that he had received an offer from a Firm to 
supply free of cost for experimental purposes certain plant. Such a plant 
would enable further experiments to be carried out and he had informed the 
manufacturers that they would be glad to accept it. 

The plant is to be returned when the experiments were concluded. 

The Board confirmed the Director’s action, 
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1 t. CHAIRMAN OF THE BOARD 

Before vacating the Chair, Mr. R. G. Coombe expressed his thanks to 
the Board and to all Members of the Staffs at St. Coombs and Kandy for the 
assistance he had received during his term of office. He stated that now 
that the Board had agreed to erect the four Junior Staff Bungalows, that 
he had practically seen the building programme which he had originally 
suggested, completed. 

Mr. Jas. Forbes (Jnr.) then took the Chair and thanked the Board for 
having elected him thereto. 

Mr. Hawes proposed that a very sincere vote of thanks to Mr. R. G. 
Coombe should be recorded in the Minutes. 

This was unanimously agreed to. 

The Director expressed thanks to Mr. Coombe on behalf of the Scientific 
Staff. 

Mr. Coombe having returned thanks, the Meeting terminated. 

A. W. L. TURNER, 

Secretary, 
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DEPARTMENTAL NOTES 


ANIMAL HUSBANDRY IN 
CEYLON—PART H' 

A SURVEY OF LIVESTOCK BREEDING IN CEYLON AT 
THE PRESENT TIME, WITH SUGGESTIONS 
FOR DEVELOPMENT 

T here is a tendency to eonsider that livestork plays a very small 
and unimportant pari in the ag^ric'ultural tironomy of Ceylon. 
It is therefore of value to endeavour to assess the annual income 
from livestock. 

LivestiK'k breeding is to a very lar^e extent in the hands 
oT tho villaj^ers and it is impossil)Ie to i^et anything like complete statistics. 

The value of livestock in the rountry can be C(msid(M ed under the following' 
heads: 

{a) For cultivation of jiclds and cariinfr of produce .—It is quite 
impossible to put a monetary value on this but it is obvious that without 
cattle and buffaloes paddy cultivation would be impossible and the cultiva¬ 
tion of every other c'rop including tea, rubber, and c'oeonuts would be 
greatly handic'apped. In spite of the great development of rail and motor 
transport, bulloc'k transport still plays a very important part in all agri- 
( iilt ural operations. 

(h) As a source of manure .—Here again it is not possible to place a 
value. Cattle manure is but little used in paddy cultivation. In the 
coconut industry manuring by tying cattle round the palms is a general 
practice. It is little used on tea estates, although where it has been used, 
1 believe, it is very satisfactory. It would appear to be a very suitable 
manure for soils which have lost tb.eir humus as a result of soil erosion. 
Goat manure is used to a fairly large extent in the Northern Province 
especially in tobacco cultivation. 

(c) Cash value of exports of animal products .—Exports of animal 
products consist of hides and skins, tanned leather and meat. The value 
of these products as shown in the Customs returns are as follows : 



192S 

1930 

1931 


Rs. 

Rs. 

Rs. 

Hides and skins 

1,096,770 

923,745 

517,451 

Leather (tanned) 

676,579 

470,460 

125,465 

Meat 

103,408 

128,242 

115,082 

Total 

1,876,757 

1,522,447 

757,998 


* Appendix to Sessional PapH* XXVll—December 1933 by M. Cra\\ford, Government 
Veterinary Surgeon, Ceyktfi, 
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The falling off from 1929 to 1931 is due to the slump in prices but 
it will be seen that in 1929 the value of exports was close on two millions. 
A glance down the list of Ceylon exports will show that there are com¬ 
paratively few exports, beyond the major crops, which exceed the figure. 
It is nearly equal to the value of plumbago exported and in 1929 exceeded 
such items as cardamoms, citronella oil, papain, timber, or tobacco. That 
is, animal products are one of the most important of Ceylon’s minor 
exports. 

{d) Cash value of animal and animal products produced and con¬ 
sumed locally. —It is possible to arrive at an approximate valuation of meat 
and mutton produced and consumed locally, but it is quite impossible to 
obtain! any estimate of the value of such items as milk, ghee, curd, butter, 
table poultry, eggs, bacon, and leather. 

The following estimates of value of cattle, buffaloes, sheep, and goats 
produced and consumed locally are of interest. Local animals slaughtered 


the licensed slaughter-houses in 

1932: 

Estimated 

Total 


N umber 

Value 

Value 



per Head 




Rs. c. 

Rs. 

Sheep and goats 

42,798 

6 00 

213,990 

Buffaloes 

8,806 

40 00 

352,240 

Neat cattle 

81,224 

20 00 

1,624,480 



Total ... 

2,190,710 


That is, a sum of 2 million rupees most of which finds its way into 
pocket lof villagers, a figure which makes the sale of cattle, etc., for meat 
one of the most important of the minor money-earning village industries. 

The value of fresh milk produced and consumed locally probably 
exceeds this figure, while poultry and eggs must reach a very high total. 

The above figures incomplete as they are suffice to show that the live¬ 
stock industry is a more important source of income than is generally 
believed. It will be of value to consider the state of development of the 
livestock industry at present, taking each branch separately. 

Cattle and Buffaloes may be considered under several sub-heads:— 

(a) Meat supply. —The Island is largely self-supporting. Frozen, 
tinned and salted beef is imported, but the amount is not great and its 
use is largely confined to the wealthier classes. The total value of beef 
imported in 1931 was Rs. 148,779. ’^The consumption of meat per head of 
population is low but is probably on the increase. The low level is 
accounted for by the fact that a large proportion of the population is 
'Puddhist in. religion. There would not appear to be much prospect of 
success in breeding cattle specially for the production of beef. The meat 
supply^^ largely obtained from the North-Western and the North-Central 
ProvincA, especially from the Tamankaduw^ ^rea a siqall^r 

frpfp the Proymees, 
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Both neat cattle and buffaloes are slaughtered for food, but it is only in 
Colombo that any considerable number of buffaloes is slaughtered. For 
example, in 1931 out of a total of 10,431 buffaloes slaughtered in the whole 
Island, no less than 9,271 were slaughtered in Colombo town and Colombo 
District. The remainder of the Island depends almost entirely on neat 
cattle. 

Facilities for selling cattle for slaughter are not good. One hears 
constant complaints in the villages that very poor prii es are obtained from 
the itinerant cattle dealers. Attempts were made in 1929 and 1930 to 
start cattle fairs at Kurunegala, Polonnaruwa, and other pla('es. They were 
a failure largely because of the trouble involved in bringing the cattle 
from the villages to the fairs and because dealers formed a ring to keep 
down prices. 

The existence of rinderpest in recent years in the North-Central and 
the North-Western Provinces with the consequent restrictions on movement 
has interfered with the supply. Tlie North-Western Province is now free 
of rinderpest and it is hoped that the Norlh-Ontral Piioviiicc will soon be 
in the same state. 

(b) Dairy supplies .—^Tlie Island is very far from self-supporting and 
tinned milk to the value of over Rs. 1,000,000, butter to the value of about 
Rs. 500,oof), ghee to the v^aluc of about Rs. 150,000, and cheese to the 
value of Rs. 105,000 were imported in 1931. 

llie warm climate, the perishable nature of milk and butter, and the 
lack of suitable methods of transport are difficulties which hinder deve¬ 
lopment and which favour the use of tinned products. The high price of 
locally produced milk acts as a deterrent on the increased use of milk. It 
is difficult to see how the price can be reduced so long as we depend on 
dairies situated in or close to towns. Milk is cheaper in the up-country 
planting districts, in Tamankaduwa and a few other areas such as near 
Hambantota, but there arc no facilities for transporting this cheaper milk 
to the towns. 

ITie up-country planting districts are the chief source of supply of 
milking cows for the dairies in Colombo and other towns. These cows are 
descendants of cattle imported in the past by planters from Europe and 
Australia. They are bred chiefly by planters, kanganies, and Tamil 
labourers on the estates and are a most valuable asset to the country. 
Without them the town dairymen would have great difficulty in stocking 
their dairies. 

In the past ten years very few cattle have been imported from Europe 
or Australia, high freight charges and the difficulty of disposing of surplus 
milk have deterred planters. Already evidence of deterioration can be seen 
in these cattle and fresh importations are needed if they are to maintain 
their present standard. 

Given some means of transporting milk to Colombo and the other large 
towns, so that a remunerative outlet could be obtained for surplus milk, 
there appears to be every possibility that the number of such cattle kept 
on tea estates would be considerably increased. This wo\ild lead tp a 
in importation of artificial manures, 
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In Colombo considerable quantities of buffalo milk are used and there 
are quite large dairies stocked with buffaloes. The buflaloes were for¬ 
merly imported from India and were of a very high milk yielding breed. 
When importation of cattle from India w’as prohibited in 1930 the owners 
of these buffalo dairies found difficulty in maintaining their stocks and 
there was a tendency to replace the buffaloes by ordinary cows. 

I understand that these dairymen have found that they can obtain 
buffalo cows of good milking capacity in the Tamankaduwa district. The 
Revenue Officer, Tamankaduwa, issues permits for the removal of such 
buffaloes by rail and he tells me that quite a regular trade has sprung up. 
The fact that buffaloes whiclr give enough milk to make them suitable for 
the Colombo dairymen are to be found in Tamankaduwa is of the greatest 
interest and is an indication of the possibilities of this area. 

Crossing of these good milking buffalo cows in the Tamankaduwa 
district with buffalo bulls of the high yielding Indian breeds should pro¬ 
duce good results. 

Ghee continues to be imported. In spite of this people who have made 
ghee locally experience great difficulty^ in disposing of it. (jhee is made in 
Tamankaduwa and other areas but the methods of manufacture are crude 
and wasteful and facilities for marketing it when prepared are practically 
non-existent. 

The manufacture of butter is carried on to a very limited extent. 
Climate conditions are against it in most parts of the country but good 
butter can be made and is made to a small extent in the up-country 
districts. 

(c) Cattle for carting purposes ,—In most parts of the country the 
number of cart bulls available appears to be sufficient. The demand for 
the larger and heavier type of bull formerly imj>orted from India has fallen 
very greatly with the increase in motor transport. Tliese- large heavy bulls 
were never popular with villagers for work on the smaller village Jroads. 
For such work bulls of the local type are preferred. A well-developed bull 
of the local breed by reason of his activity and gameness is very suitable 
for use on the village roads. I*h some parts of the country, as for example 
the Eastern Province, while cattle of the local breed are very numerous it 
is difficult to find among them sufficient animals well enough developed 
to make good cart bulls. This applies as a rule to all areas where paddy 
cultivation is extensive. In these areas the poor development of the cattle 
appears to be due to lack of sufficient food and the situation is often aggra. 
vated by over-stocking. 

There would not appear to be any need to produce cattle of much 
larger size than the local breed for carting purposes, but there is need in 
most parts to provide sufficient food supply so that the cattle of the local 
breed may attain their best development. In many parts improvement 
would be produced could the numbers of useless cattle be reduced to a 
n^ber more in keeping with the available food supplies. How this reduc¬ 
tion is to be brought about is difficult to see. In Western countries useless 
animals would be disposed of to the butcher but the number which can 
be dealt with in this way in Ceylon is small, and religious pre|udioes 
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interfere. The same problem arose in East Africa and an attempt is being 
made to deal with it by the establishment of a meat-canning lactory for 
the preparation of corned meat and meat extract/lor export. This method, 
however, is not likely to commend itself for use in Ceylon. 

Tilie cultivators of the Northern Province find cattle of the Kangayam 
type imported from South India necessary for their work, and to meet 
their needs a Quarantine Station at Kayts is maintained and importation 
of cattle permitted, although it has been prohibited at Colombo. 

The need for larger bulls in this area is probably due to tiie fact that 
very few buffaloes are found in the Jaffna District and ploughing is done 
by bulls unlike other parts of] Ceylon where ploughing or mudding of fields 
is generally done by buffaloes. 

This would indicate that should the practice of ploughing dry land, 
for which buffaloes would not be so suitable, ever become common in 
other parts of Ceylon, there will be need for larger cattle than the local 
breed. 

As regards carl cattle, therefore, with the exception of Jaffna District 
the local breed supplies the demand. No complaints*of lack of numbers 
are heard but the animals arc often smaller and weaker than they 
might be. 

Tlie number of cart bulls imported for Jaffna District is not very great, 
about 500 per annum at present. The Jaffna cultivators say they cannot 
breed bulls of this type but it should be possible to breed them at Taman- 
kaduwa. If they could be bred at Tamankaduwa it would do away with 
the necessity for keeping the Kayts Quarantine Station open with its con¬ 
sequent expense, trouble, and risk of importation of disease, a risk which 
will become much more important if our hopes of freeing the Island from 
linderpest within a few years are realized. 

Sheep and goats ,—In Ceylon they are kept largely for mutton. Very 
little use is made of goat’s milk save for weakly children or invalids in 
which cases it is prized. Sheep and goat skins are exported. Compara¬ 
tively few sheep are kept save in Jaffna and Batticaloa Districts. The 
bulk of the mutton consumed is from goats. ihe island is dependent on 
India for a considerable proportion of its supplies of sheep and goats. 

There has been a very marked falling off in the total number of sheep 
and goats slaughtered in Ceylon since 1929 apparently due to the economic 
depression. The decrease has been almost entirely in respect of the imported 
animals. So great has been the falling of in importation tliat while in 
1927 local animals formed only 25 per cent, of the total slaughtered, in 
19d2 they were 45 per cent, and this without any marked increase in 
slaughter of local animals. The figures are oi considerable interest; they 
are as follows: 



Total Number of 



Percentage of 


Sheep and Goats 



l<x:al to the 

Y«ar 

slaughtered in 

Imported 

Local 

total 


licensed Slaughter¬ 



slaughtered 


houses in Ceylon 




1927 

158,583 

1*18,961 

39,622 

25 

1928 

163,300 

170,889 

124,276 

39,024 

24 

1929 

122,920 

47,969 

28 

1930 

147,775 

90,471 

57,304 

38 

1931 

108,276 

;i,865 

36,311 

33 

193!% 

93,842 

51,044 

42,798 

45 
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Restrictions were imposed on the importation of sheep and groats in 
1932 and a further decrease in the number imported may be expected in 
1933. It is anticipated that the number of local animals slaughtered will 
show an increase in 1933. 

The fii’ures in the above table sliow only animals slaughtered in licensed 
slaughter-houses and do not include the large number of local animals 
slaughtered on private premises at the time of festivals etc. 

It is in the drier parts of Ceylon that the largest numbers of sheep 
and goats are found. Neither sheep nor goats thrive in areas of heavy 
rainfall and no great increase in numbers can be anticipated in the wet 
zone. 

In the Jaffna District goat manure is prized by tobacco cultivators who 
fold the animals on the fallow land at night time, the folds being moved 
from time to time until the whole area has been covered. 

There does not appear to be any insuperable obstacle to prevent the total 
requirements of the Island being produced locally. It should be stressed, 
however, that goat breeding is essentially a side line. It is admirably 
suited for villagers in areas where grazing on scrub jungle is available. 

Goat farming per se on a large scale is not likely to be a success and 
one would not be justified in advocating it. Tlie restriction imposed on 
import has stimulated interest. This interest is being encouraged by the 
distribution of pamphlets and by demonstrations of castration by Veterinary 
officers. 

The supply of good stud goats for breeding is not plentiful. Useful 
breeding animals arc obtainable from time to time at the Colombo Quaran¬ 
tine Station and people interested have availed themselves of this source of 
supply. 

Some of the larger landowners have flocks and it may be possible in 
the future to obtain breeding stock from these flocks. There is a small 
flock of goats at the Ambepussa Farm of the ordinary country breed which 
was started in 1931 with the object of obtaining^ knowledge of diseases and 
breeding problems. It is serving its purpose, but cannot be looked upon 
as yet as a source of good breeding stock. The climatic cx)nditions at 
Ambepussa are not ideal and results up^ to the present have not been good, 
in the past month or two a considerable improvement is observable, which 
seems to have resulted from the use of a simple mineral mixture, 

A corresponding flock kept under dry zone conditions should give valu¬ 
able information. 

A few goats of milking breeds are on order from England and it is 
proposed to try the effect of crossing these on the local type. 

Marketing facilities are not good. The Colombo Municipal Council has 
recently provided a few enclo.sures at the Cattle Mart reserved for the purpose 
of exposing local goats for sale. Something more is needed. The most 
likely solution appears to be a Co-operative Society operating in the districts 
whore sheep and goats are numefou.s and having its own mutton stall in 
Ck>lom&> which would be kept supplied by animals eoHected iiom 
breeding areas. Such, a ^tall eouM be hired in one of the 
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It would advertise that only Ceylon mutton was sold. It would cut out 
the middleman’s profit and should result in the breeders of the goats getting 
a better price. It would not be a costly experiment and, if a success, could be 
extended! by taking further stalls iii tlie other Municipal markets. Possibly 
the Municipal Council could be induced to let a stall to such a society on 
favourable terms. 

The fact that the C'oloinbo Cattle Mart and slaughter-house is not 
situated on the railway is v'^iry unfortunate and handicaps both cattle and 
goats. It means additional cost and trouble to take the animals from the 
railway stations to the Mart. 

It w'ould be a great convenience and would do much io popularize the 
use of locally bred animals if they could be unloaded straight from the 
trucks into the market. There would not appe-^r to be much prospect of 
achieving this at present, llic Colombo slaughter-liousc will however 
sooner or later liave to be le-built and inoderni/ed, and when it is it should 
be on the railway or have a railway sidmg running into ‘it. 

Goat manure is of considerable value. It is used by cultivators in the 
Northern Province. Investigations might be made as to its value for 
diilerent crops and the best methods of utilization. 

Hides and skins .—Tliere is a fairly considerable export trade in hides 
and skins which in a normal year approaches Rs. 1,000,000 in value. Very 
little information regarding this trade is available. Damage to hides from 
excessive branding is common. In sonic of the African Colonies steps have 
been taken to improve methods of skinning, preparation, and the grading of 
hides. 

I have suggested to the Director of Commercial Intelligence that inves¬ 
tigation of tins trade iniglit be carried out and if iiiecessary the Imperial 
Institute, London, consulted regarding steps for improving the quality of 
grading the hides so that better prices might be obtained on the London 
market. 

Pouliry and —No figures are available to show the value of 

these. Both poultry and eggs are popular articles of diet and the annual 
consumption of these articles would reach a large figure. 

Supplies of poultry, with the exception of small quantities of more or 
less luxury grades imported by cold storage companies, are all produced 
locally. Prior to 1930 live poultry were imported from India but impor¬ 
tation was prohibited on account of the introduction of. disease. Since then 
local supplies have proved ample to meet the demand. Prices have not 
risen and indeed show a tendency to fall. I have heard breeders complain 
lately that prices obtainable are too low to allow a margin of profit. 

The figures for imports of these articles are of interest. They show 
that in 1929 live poultry to the value of Rs. 316,351 were imported and 
tiow none are imported. That is local supplies have proved able to supply 

the market without any increase in price, an illustration of what can be 

done when supplies are cut off. 



Egg’S still continue to be imported in large numbers. The numbers for 
1931 show a decrease, but the value show^s a miu'h largei decrease pro¬ 
bably due to the fall in prices of all foodstulYs. The figures taken from 
the Customs returns are as follows: 


Eggs 


Year 

Number 

Value 

Rs. 

Value per Egg 
Cents (approx) 

1928 

10,698,136 

345,182 


1929 

15,143,881 

5()2,301 


1930 

14,898,681 

879,806 

6 

1931 

10,620,084 

422,581 

4 

1932 

9,444,862 

314,374 


The number imported 

shows a tendency 

to decrease since 1929. 


feature is the low value per egg each year except 1930. Values so low 
that it is dilHcult to see how they can be produced, collected, and shipped 
in Ceylon at a profit. It is difficult or impossible to produce eggs on 
poultry farms at a price which could compete. It may be possible for 
village producers to compete at these prices, provided tliey had an organi¬ 
zation lor putting tUeir eggs on the market. 

No doubt if importation were prohibitied, as in the case of live poultry, 
the demand would be met from local sources without any marked increase 
in price. It is of course a question of policy whether such prohibition could 
be imopsed or not. In the case of live poultry the reason for prohibition 
was to prevent introduction of disease, but no such reason could be 
advanced for prohibiting imports of eggs. 

Pigs ,—No accurate statistics are available to show either llie number 
of pigs in Ibe island or the number slaughtered. The number in the 
Island is about 45,000. They occupy a comparatively unimportant place in 
Ceylon. They are only found in any considerable numbers# in a lew places, 
as lor example along uie sea coast irom Negombo to Kaluiara, that is, an 
area where a fairly large Roman Catholic population is found. In this 
area the pigs are oi tiie small country type and are utilized as fresh pork. 
Many appear to be siauginered pnvaieiy on Sundays and at lesuvais and 
noiiaay umes. On some up-couniry estates pigs oi iinghsh breeds are 
Kept and appear to tiinve well. 

Ihe only figures which 1 iiave been able to obtain are from the Colombo 
slaughter-house where the average number slaughtered is nearly 10 per day, 
that is about 3,500 per year in an average year. 

There is a certain amount of prejudice against the use of locally reared 
pork on* account of the way in which the animals are kept and their scaven¬ 
ging habits. 

Bacon and ham is not prepared in Ceylon, all supplies being imported. 
Soiiie years ago on an estate in Matale District pigs were bred in fairly 
large numbers as a source of manure for the estate. Bacon, which I am 
told, vi/as of quite good quality was prepared on this estate on a small 
scale. The experiment failed, as the company concerned had hot sufficient 
capital'tp build and equip, a suitable plant for the regular production of 
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bacon on a large s('ale. The plant they had was small and of a make¬ 
shift nature. With it good bacon could be produced so long as they did 
not attempt to make more llian a very small amount. When they attempted 
to increase praduc'lion witJiout increasing their equipment the quality ol 
tile bacon sulferedi greatly. I am also told that the manure produced gave 
excellent results on the estate which was planted in rubber and had sufl'ered 


greatly from 

soil erosion. 

The imports of bacon, ham, 

and pork are as 

follows: 






Imports of Bacorti, 

Ham, a'iid Pork 


Year 



Amount 

Value 




Cwt. 

Rs. 

1928 



4,070 

445,748 

1929 


... 

4,226 

465,671 

1930 



3,263 

341,748 

1931 



3,575 

290,245 

\ he market 

appears to 

be limited. 

I'he Matale experiment appears to 

indicate that 

good bacon 

and pork could be produced 

in Ceylon but the 


plant is expensive as refrigerating machinery is required for the cooling 
and hanging room, etc. Captain J. H. Barnes, M.R.C'.V.S., now of the 
rurl Club, WHS in charge ol the. work at IMatale and would be in a posi¬ 
tion to give further iulorinatiou. 

POSSIBILITIES OF DEVELOPMENT AND METHODS OF 
ASSISTING DEVELOPMENT 

BceJ cat lie .—Ikri consumption per head of population is very low and 
as the reason for this is rclig^ious there would not appear to be much 
possibility t)l any marked increase. As regards the small part of the 
population which have no objection on religious grounds lu eating meal, 
c.g., the Christian and Muslim sections, increased consumption would pro¬ 
bably result Irom improvenieiU of the quality of the beel. 

The type of cattle slaughtered is from the butchers’ point of view 
definitely poor. After slaughter the usual practice, more or less necessitated 
by the warm climate, is lor the meat to be eaten on the same day. There 
is no perkxl ol hanging to allow “ripening” to lake plai e. Meat from the 
very highest quality butchers’ cattle would be tough it used after this 
fasnion. An adequate interval between killing and eating is regarded as 
of the greatest iniporiance m such countries as Lngland and America il 
the meat is to be at its best as regards tenderness, digesiibiiiiy, anu 
palatability. 

Improvement in this respect could be brought about only by the pro¬ 
vision of hanging rooms at the slaughter-houses which would require to 
be artificially cooled. Very low temperatures are not required and the 
development of cheap electrical power in the future may make such rooms 
a practical proposition. This is a matter which should be considered by 
the various local authorities in charge of slaughter-houses. 

There would not appear to be much chance of success in regard to 
developing a type of cattle peculiarly suited for the butcher. The directions 
in which improvement are required are quicker maturity and better feeding.. 
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Beef cattle in Ceylon at present and, as far as one can see, for a long 
lime in the future are simple by-products of other cattle breeding activities, 
such as breeding of cart and dairy cattle. 

T|he great majority ^of the surplus village cattle found in many parts 
of Ceylon would furnish only the poorest quality of beef even if a demand 
sufiicient to absorb them existed. The only method of utilization that I 
can see is slaughter for hides, preparation of meat extract, glue, and 
fertilizer. A method which would require capital for the erection of suitable 
plant and is extremely unlikely to be adopted on account of religious 
prejudices. 

It is a problem which is likely to become more acute as time goes 
on if our hopes of eradicating rinderpest in the near future are realized, 
i’eriodical epizootics of rinderpest have served to keep numbers down and 
the removal of such a potent natural check on the increase of numbers 
is bound to give rise to ne>v problems. An example of the effects of 
rinderpest can be seen from the returns for numbers of cattle in \hc Eastern 
Province. This is a Province which has had long periods of freedom from 
rinderpest. 

In 1908 the’ returns show a tota| of 153,531 cattle and buffaloes in the 
Eastern Province. In 1909 rinderpest grained entrance to this Province 
and spread very rapidly during 1909, 1910, and 1911. By 1911 the 

numbers had been reduced to 75,721, that is, less than half. The disease 
decreased after 1911, but was not finally eradicated until 1915. In 1915 the 
number of cattle had increased to 94,029, since then the Province has beten 
free from rinderpest and, with minor fluctuations, the number has steadily 
increased until the return for 1932 showed a total of 210,198, the highest 
total recorded in the returns available in this ofliixj dating back to 1907. 
That is, since rinderpest was eradicated from this Province in 1915 the 
numbers of cattle and buffaloes have more than doubled themselves with¬ 
out any coincident increase in focxl supplies. It is hardly to be wondered 
at that the cattle to be seen to-day in the Eastern Province are among 
the poorest in the Island, In such a Province it would be of little value 
to distribute stud bulls of larger and better types. 

Cart cattle ,—A diminishing rather than an increasing demand for cart 
cattle is to be expected in the future. Numbers are generally sufficient, 
in some places excessive, but an improvement in size and strength is 
desirable. The chief factor limiting size and strength appears to be food 
supply rather than the nature of the breed available. A well-fed and 
developed bull of the local breed' is a very efficient cart bull and very difierent 
from the ill-fed undersized specimens too commonly seen. 

The only place where a real demand exists for bulls of a larger size 
thar^ the local breed is in the Northern Province and it is of interest to 
note that is the only Province in the Island where the number of cattle 
shows a definite tendency to decrease. The Northern Province has been 
free from rinderpest from 1914 until 1932. In 1914 the number of cattle 
and buffaloes was 205,958, and in 1931 171,891. This is the only Pro¬ 
vince in the Wand where any definite tendency towards a decrease in 
'a.umbef$^.fmn' Ite .'Observed*'. 
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Tti all other Provinces the numbers during the past 10 years show 
a tendency to increase. Durin^y a period of 10 years the total number of 
cattle and buffaloes in the Island has increased from 1,428,710 in 1922 
to 1,678,684 in 1930, since when there has been a decrease to 1,615,920, 
largely accounted for by the epizootic of rinderpest in the North-Western, 
North-Central, and the Northern Provinces. The total in 1930 was the 
highest recorded since 1908, that is, the year when the last great epizoo¬ 
tic of rinderpest started. 

What is required, therefore, first of all is an increase in the food 
supply. This would automatically be brought about by a decrease in 
numbers. Failing such a decrease in numbers the only way appears to 
be to induce the cattle owners to take up a practice which is entirely 
foreign to their custom and ideas, that is, to grow fodder crops for the 
use of their cattle. Without this, to my mind, any attempts to improve 
cattle by introducing larger breeds arc loredooined to failure. Tliis 
opinion is imleed borne out by the failure of attempts made Irom time 
to time during the past 30 years to put stud bulls iu the villages Igj' 
mating to village cows. 

While this is true of the villagers examples are not wanting to prove 
that bigger and better cattle can be bred in Ceylon where steps are taken 
to feed and care for them, as can be seen on estates belonging to some 
of the largen landowners, especially in the North-Western Province. 

Castration is sometimes advocated as a method of improving the breed. 
Efforts have been made for years past to popularize this and to train men 
to carry out the operation. The annual reports of the Wlerinary Depart¬ 
ment show that very widespread demonstrations were given and a large 
number of men in the villages trained, for example, from 1905, 1908 
demonstrations were given on 5,913 cattle, as a result of which 237 men 
were trained to carry out the operation and given certificates. 

Demonstrations have been continued each year, of late years with 
the Burdizzo instrument in addition to the method of “tapping the cord” 
introduced by Mr. G. W. Sturgess. In spite of these ellorls extending 
over 20 years castration has not become popular nor had any influence in 
improving the type of cattle. 

A possible explanation of the failure of these attempts, both in respect 
of castration and in the case of stud bulls, is that efforts have been too 
scattered and made on too widespr,ead a scale so that any effect produced 
quickly disappears. Probably more intensive efforts restricted to small 
selected areas and persistently followed up would have a greater chance 
of success. It is obvious that to attempt to improve the one-and-a-half 
million head pf cattle and buffaloes in Gey Ion by the distribution of stud 
bulls and castration of all other bulls unsuitable lor breeding will require 
an enormous number of stud bulls and castrators. The limited iunds 
available or likely to be available in the future would produce much better 
results if concentrated on fixed and definite areas, preferably such areas 
wherei natural conditions appear more favourable for the purpose. 

Milk cattle. —^As regards milk cattle the position is different. The diet 
of the great majority of people in Ceylon is largely composed of Cereals 
{rice) ancl vegetables. It has been, shown definitely that milk forms a 
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valuable adjunct to any diet, but particularly to a diet restricted largely 
to cereals and vegetables. This is on account of the high physiological 
value of its fats, proteins, minerals, and vitamins. Large scale experi¬ 
ments have clearly shown the benefits which follow the addition of milk 
to the diet of school-going children. There is no doubt that marked 
benefit both in respect of better physique and increased resistance to disease 
would follow a greaty extended use of milk and other dairy products by 
the people of Ceylon. 

There is thus a potential demand for increasing quantities of milk, even 
the existing demand is not being met by the local supply and is being 
supplemented by considerable importations of tinned milk. 

The problem of the milk supply is not the same in all parts of Ceylon 
and may conveniently be dealt with as (a) milk supply in rural areas, 
(b) milk supply in towns. 

In the rural areas most of the families own cattle but the cows are 
not milked as a rule, probably because they give so little that is not 
thought worth while. 

The solution in this area would be along the lines of each family 
keeping a cow or two sutticient for their own needs. The type of cow 
lequired is not a vciy Heavy milking cow, in most cases a cow giving 
5 or b bottles per day would meet the needs ol a lamily. A cow of delicate 
breed requiring skilled care and heavy feeding is not suitable. 

While it is true that the average cow of the local breed does not give 
more than half to one bottle of milk per day, yet there are some specimens 
which give more. 1 have seen coWs of the local breed which gave 7 
bottles. The fact that such cows do occur in the native breed indicates 
that there are p<;ssibilities and that the pro|x>rtion of good cows could be 
increased by selective breeding and additional care and aiiention in the 
call Stages. 

The question of crossing the local cow with a better milking bieed 
would require careful consideration. Crossing with cattle of European 
breeds should not be encouraged. Tlie furthest one would feel any con¬ 
fidence 111 going in this Uiiection would be crossing with tne Sind breed. 
Even that would only be justilied in cases where there was some guarantee 
tnat the food supply would be adequate to support the larger cattle which 
would result from the cross. 

ihe most permanent result would be from selective breeding from 
among the local breed, a slow process requiring considerable patience, 
but which is probably the only method likely to produce a cow suitable 
lor the conditions as lound in the a,verage Ceylon village. 

As regards the milk supply of towns, at present this is almost entirely 
from dairies actually in the towns or very close to them. Comparatively 
iittie milk is brought to towns from distances over 5 miles and practically 
hone from distances over 20 miles. 

These town dairies do not breed their own cows, they are dependent 
largely bn cows bred on up-country estates. A few, following the example 
of the Gpyernment Dairy^ breed crosses between the Sind and European 
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breeds, the younger stock being reared on coconut estates in the low- 
country. The great majority prefer the up-country cows. I'hese dairies 
fulfil a very useful function, the chief objection which can be raised to 
them is that they are expensive to run, and milk from them is bound to be 
high in price. They are also wasteful of cattle as very few indeed of the 
calves born in such dairies are reared to maturity. 

They do not require any special encouragement. Their chief need is 
an ample supply of good milking cows at a reasonable price. Tliese they 
have so far been able to obtain up-coiintry, but as mentioned earlier the 
quality of the cows up-country show signs of falling off from lack of fresh 
blood. 

Some of the town dairies arc stocked with buffaloes. Formerly the 
buffaloes were obtained from India, but since 1930 they have had to depend 
on local sources and have had diOicully in obtaining buffalo cows giving 
enough mjik to make them profitable. They are to some extent obtaining 
their requirements from Tamankaduw^a. They would be helped by the 
provision of stud bufi'aloes of good milking strain for use in the Taman- 
kadiiwa area. No very great increase in the amount of milk produced by 
town dairies can be looked for and ('eriainly no marked*reduction in the 
price of milk. If increased consumption of milk in the towns is to brought 
about, then the present prices of milk will have to be greatly reduced. 
So far as I can see this can only be efi'ectetl by the provision of cheap 
transport from areas where milk is more plentiful and cheaper. I'he areas 
where milk is fairly plentiful are the up-country tea planting districts and 
such areas as Tamankaduwa. If milk is to be brought from the.se areas 
the following would be required: 

(a) A distributing centre in the towns to receive and retail the milk. 

(b) Safe transport by rail by means of refrigerating cars. 

(c) Organization of the producers so that they could arrange to deliver 

this milk regularly at the railway station in a ('lean condition, 
preferably cooled down to 50 or as soon as drawn from the 

cows. 

Preliminary steps would include experiments as to feasibility of trans¬ 
port and the length of time the milk would keep good. In connection 
with the examination of milk I have frequently brought samples of milk 
drawn in the afteirnoon at such places as Badulla and Nuwara Eliya to 
Colombo by night train and have found them quite sweet and fresh on 
arrival in Colombo next morning. This without any special method beyond 
cooling the sample after drawing, by immersing the bottle for half to one 
hour in cold water. 

To bring milk from such places as Tamankaduwa, which are much 
warmer than up-country and where a supply of water cold enough to be 
used for milk cooling would not be available, would be more difficult and 
would probably mean tiiat a collecting centre or centres would require 
to be established to treat the milk either by cooling or pasteurizing before 
putting on the railway. 

Considerable difficulty would probably be met in educating the producers 
in clean methods of milking and handling the milk, both of which are 
very important if the milk is to have good keeping qualities. For these 
reasons the possibilities of obtaining milk from Tamankaduwa would appear 
tp be more remote than from the up-country areas. 
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To my mind the Tamankaduwa and similar areas have distinct 

possibilities, but a beginningt will have to be' made on a very modest scale. 
A method which suggests itself is the establishment of a ghee making 
depot. Nothing expensive in the way of biiilclings or equipment would be 
required. A clean shed with a cream separator, a churn and pans for 

heating the butter or cream would be sufTicient. The milk would be 

brought to such a centre by cattle ownors in the vicinity and converted into 
ghee and sold. Payment would be mad<; to the milk producers either at a 
fixed rate per gallon of milk or on the actual sum realized by the sale of 
the ghee. The advantage of such a sclicme would be— 

(1) It would not be costly to start. 

(2) It would demonstrate what quantity of milk could be obtained in 
such areas. 

^3) Jt would demonstrate whether villagers could be induced to under¬ 
take the work of milking their cows and bringing the milk in a 
clean condition to the depot, and what price would be needed to 
make it worth the villagers’ while. 

(4) It would be a centre from which instructions reg'arding clean 
milking and handling would be disseminated, and if successful 
with ghee would lead on to the sending of fresh milk to the 
towns. 

Such small ghee depots in cattle rearing districts have been operated 
successfully in East Africa. 

Sheep and goats .—There is room for a considerable increase in goat 
breeding. The scheme for restriction of imports has not yet had its full 
effect, on account of the falling off id consumption of mutton caused by 
the financial situation. Any improvement in the financial situation will 
result in an increased demand for local sheep and goats, and if they are 
not available there will be agitation to increase the quota of imported 
animals. 

So far as 1 can gather the factor more than any other which is 
hindering the development of goat breeding is the difficulty breeders expe¬ 
rience in getting, a fair price for their animals or indeed of knowing where 
to find a purchaser. The chief market is in the towns but a connecting 
link between the breeder in the rural areas, often at a considerable distance 
from a town, and the town butcher ia lacking. The town butchers are not 
interested in the local animals so long as they can get their requirements 
more conveniently from the importers of Indian and Aden animals. 

Regular livestock markets in the rural areas remedy the situation, but 
butchers will not paitronize markets unless they are held regularly and 
the number of animals available is sufficient to make it worth the butchers’ 
trouble attending them. So far attempts to establish markets have failed. 
A co-operative scheme as I have suggested earlier in this report would 
appear to be the best method. 

Improvement of stock is also required, especially as regards the size. 
This can be brought about by avoiding breeding from immattirs females, 
early castration of males not reejuired for stud, and the of hotter sttaj 
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PoUHtry ,—Development of poultry breeding in the past few years has 
been fairly rapid and has now reat hed a stage where signs are not wanting 
that production is catching up with the demand and complaints are heard 
from breeders that prices obtained are poor. The chief difficulties appear 
to be the high cost of feeding because most of ithe foods used are imported, 
and the small size of eggs. 

Invesitigation of the value of local foodstuffs is required and it is 
hoped to carry this out at Ambepussa Farm. If an efficient diet can be 
developed using the cheaper foodstuffs available locally it will be very 
useful. 

Small egg size is a general failing and the underlying reaso-ns are not 
well known. Recent experiments in America appear to show that as atmos¬ 
pheric temperature rises the size of eggs tlecreases. Should these experi- 
ments be proved correct vve are up against a difficult problem. This is a 
matter which is already forcing itself upon our attention at Ambepussa 
Farm and which requires study. 

'Tlie possibilities of poultry breeding in ('eylon are not yet known. 
Coconut estates seem to provide verv favourable condrtions and poultry 
breeding under coconuts appears to have a very beneficial effect on the 
palms. This has been parlii'iilarly well demonstrated at Wester Seaton 
estate in Negombo. The two activities seem to go vciy well together 
and should the example of Wester Seaton estate be followed Sn any con¬ 
siderable scale the stage w^ould soon be reai'lied when an export market 
would fiavc to be found. 

Of all Ceylon’s livestix'k products eggs would appear to be the only one 
save hides and skins which has prospects of developing an export trade. 
The English market is being supplied with eggs from places as far away 
as China and Australia. Rec ently India has entered this market. This 
stage is not reached yet hut shouUl a surplus become available the English 
market offers possibilities. 

Pigs .*—The prospects of development are poor. The market for fresh 
pork is limited and the supply is apparently sufficient to meet it. Whether 
Ceylon could produce its own bacon and ham is problematic. It is a 
business which would require considerable capital for plant. In the absence 
of a visible supply of pigs of a type suitable Ifor bacon manufacture it 
would be difficult to raise capital for this purpose. 

To sum up it may be said that Ceylon’s livestock problems are bound 
up with the following basic factors : 

(1) The small consumption of foodstuffs of animal origin consequent 
on the religious beliefs of a large pioportion of the population 
This results in a very restricted market with low prices. 

(2) la many parts of the country over-slocking with cattle as a direct 
result of No. 1. 

(3) Poor quality pasture due to lack of attention because the returns 
would not justify the expenditure of time and money, fencing and 
caring for them, and also due to over-stocking in many parts. 

The solution is difficult. Without the urge of an adequate return it 
to stimulate interest^ 



136 


ANIMAL OISBASE RETURN FOR THE MONTH 
ENDED 31 JANUARY. 1934 


Province, &c. 

Disease 

No. of 
Cases up 
to Date 
since 
Jan. 1st 
193.^ 

Fresh 

Cases 

Reco¬ 

veries 

Deaths 

Bal¬ 

ance 

111 

No. 

Shot 

Western 

Rinderpest 

Foot-and-mouth disease 
Antlirax 

Rabies (Do^s) 
Piroplasmosis 

15 

4 

15 

*4 

14 


1 

*4 

Colombo 

Municipality 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Do^s) 
H.ieinorrhaj»ic 

1 

... 

1 

... 



I 


Septicaemia 
Black Quarter 

Rovine ruberculosis 



... 

... 



Cattle Quarantine 
Station 

Rinderpest 

Foot-and-mouth disease 
(Sheep Si Goats) 
Anthrax (Sheep & Goats) 


- 

1 


1 



Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 
Rabies (Oo^^s) 

FREE 






Southern 

Rinderpest 

Foot-rtnd-inouth disease 
Anthrax 

Rabies (Do>is) 

65 

!!! 

65 

59 

... 

6 

... 

Northern 

Rinderpest 

Foot-and^-mouth disease 
Anthrax 

Black Quarter 

Rabies (Dogs) 

7 " 27 

--27"“'; 

3 

2'4 

... 

... 1 

... 

... 

Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

22 

22 

18 


4 



Rinderpest 

Foot-and-mouth disease 

) 






North-Western 

Anthrax 

Pleuro-Pneumonia 

(Goats) 

Rabies (Dogs) 

Ifree 






North-Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Ikrke 






Uva 

Rinderpest 

Foot-and-mouth disease 
' Anthrax 

Bovine Tuberculosis 

|kkee 






Sabarajafamiiwa 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Piroplasmosis 

Haemorrhagic 

Septicaemia 
Rabies (Dogs) 

2 

*2 

... 


... 

2 


O. V. S. Office. 

Colombo, 6th Febroa^i 1934* 


MARTIN WIJAYANAYAKA, 
for Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 

JANUARY. 1934 


Station 


Temperature 

Humidity 

Amount of 
Cloud 

Rainfall 

c 5 
S.5 

^ .2 

Dif¬ 

ference 

from 

Avernite 

Mean 

Minimum 

Dif. 

fertnee 

from 

Avcraite 

It 

o 

Xight (from 
Minimum) 

Amount 

‘.s'i 

C « Q 

Difference 

from 

Average 


0 

e 

Q 

\ 

0 

94 

% 


Indies 


Inches 

Colombo 

840 

-2 6 

721 

+ 0'l 

75 

88 

7 0 

12-22 

17 

4- 

8-46 

Puttahim 

837 

- 1*6 

707 

+ 07 

79 

93 

7‘1 

967 

15 

+ 

6.90 

Mannar 

81-9 

- 2*1 

747 

0 

81 

90 

77 

1195 

16 

+ 

9'15 

Jaffna 

82-0 

-0-8 

72 9 

+ 07 

77 : 

90 

59 

17-48 

18 


1457 

Trincomalee • 

80-7 

+ 01 

74*1 

-0 9 

83 

88 

76 

9-98 

20 

-t- 

3-16 

Batticaloa 

803 

-r3 

734 

-0 3 

84 

93 

7'4 

1210 

23 


1-85 

Hambantota - 

83-2| 

- 17 

724 

-0-4 

78 

90 

57 

5 84 

17 

+ 

2-45 

Galle 

83-2j 

- r2 

727 

+ 01 

82 

93 

6'4 

6 56 

16 

4“ 

2-39 

Ratnapura 

86 71 

-26 

7r4 

+ 0-3 

79 ; 

98 

7 2 

12-64 

22 

+ 

7-12 

A’piira 

8l-2| 

- 1-0 

707 

+ 1-3 

85 

97 

89 

13 4-8 

20 

+ 

9 51 

Kuriinegala - 

84-4! 

- r6 

700 

-0'4 

76 

95 

80 

12-63 

19 

+ 

885 

Kandy 

80-31 

-2 2 

67-7 

+ 0-3 

74 

90 

6 8 

766 

20 

+ 

2 36 

Badulla 

74 4 i 

- 1-9 

61-2 

+ 04 

86 

97 

8 0 

16-17 

26 

+ 

6*69 

DiyatJilavva - 

69-9i 

-20 

59-1 

+ rs 

84 

94 

8-3 

16-67 

24 

+ 

10 78 

Hakgala 

65-3i 

+ 21 

53-1 

-2-2 

87 

94 

8 0 

22 85 

26 

, + 

12 74 

N^Eliya 

6.S-.S. 

- 17 

50-6 

-41 

80 

93 

7’8 

1 TOO 

i 21 

1 + 

5'25 


The rainfall' of January was above normal over almost ih<.' whole of Ceylon, the only 
appreciable area showing deficit rom[)rising the districts to iht? south and south-west of 
Batticaloa, while a few isolated st«atj()ns, mainly in or near the hills, aho record'd d'-ficits. 

The gr»‘atest <‘xcesses above avi'rage were somi what irregularly distributed, occurring 
most consistently in ih.' north of ('eylon, in the south and south-east of the hill-country, 
and along the west coast, from Colombo southwards. The rainfall distribution was less 
definitely orographical than usual, the comparatively heavy rainfall in thi‘ nor.h of the 
Island suggesting incipient depressional activity. 

The giaatest monthly totals were 45-35 inches at Hendon, and 43 11 at St. Martin’s 
\vhile Iblahena was over 24 inches above its average, and lAinugala, Meeriabedde, and 
Koslanda showed excesses of 16 to 17 inches. 

There were 44 daily falls of 5 inch<*s or more reported during the month, more 
than half of them for the rainfall day, 25-26th. The highest fall reported was 9T7 inches, 
at Ellia, on the 25-26th. 

The dry spell which had persisted over Ceylon during the latter part of December 
terminated just before the end of that month, and the New Vi'ar commenced with wide¬ 
spread rains over the Island. The weather remained unsettled over the gieatfT part of 
January, and on several occasions it seemed likely that a depression was about to form. 
It was not until about the 23rd however, that a definite depi'ession formed, to the 
east of Ceylon. Instead of taking the usual north-westerly course, this moved in a 
westerly direction, and its centre apparently passed over the south of the Island between 
the 24th and the 25th. It was not accompanied by unasually heavy -vvinds, but after 
it had pa.ssed, and probably as a result of the south-easterly winds in its rear 
meeting the obstacle formed by the hill-country of Ceylon, there was heaw rain, between 
the 25th and the 26th, over a large part of the south of the Island. 'This was parti¬ 
cularly heavy in the districts on or near the south-eastern .slopes of the hills, where 
falls, for the 24 hours, up to 9 inches were recorded. As the depression moved awav 
the weather improved, and from the 27th till the end of the mouth there were generalil'v 
clear skies, with but little rain. 

Day temperatures were generally below normal, and night temperatures about 
normal. Humidity and cloud were both above normal. Barometric pressure was below 
average, and the mean gradient north.we.sterly rather than northerly. The wind was 
generally north-easterly and on the whole about normal strength. 


H. JAMESON, 

Supdt., Observatory. 
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EDITORIAL 

CLOVES AND OTHER THINGS 

T he G-overnment of Zanzibar last year sent a mission to 
the spice producing countries of the East, including 
Ceylon, to investigate the position and possibilities of 
the clove industry. Zanzibar is in that most invidious 
agricultural position of being practically a one crop producing 
country. The danger of such a position is one to which we have 
before drawn attention and the wisdom of Ceylon peasant 
agriculture avoiding such a situation wants to be fully realised. 

Ceylon’s position in tropical agriculture was at one time 
almost that of a spice island and one is inclined to wonder 
whether she may not have abandoned that position somewhat 
too readily. She is endowed with some spices such as cinnamon, 
indigenous to her, and the likes of which can be produced 
nowhere else. Indeed nature has more than normally blessed 
Ceylon in the matter of her crops, the writers of the report 
express apprehension at the high grade quality of the cloves 
that Ceylon produces, the yield of the trees, and the profitable¬ 
ness of the industry. In the clove industry Ceylon is almost 
self satisfying. The industry in Ceylon like that of most of our 
agricultural products shows that we are too complacent and too 
easily accept this matter of “self satisfaction’’ and that there is 
something more required as a stimulant to the trade of this 
Island beside the bounteous response of nature, indeed nature 
may possibly be too kind to us and not sufficiently harsh to force 
us into lines of commercial acumen other than mere production. 
Is it not possible for us to think more imperially to our own 



140 


advantage? Could not our cinnamon industry be revived on 
somewhat the same lines as Mysore has developed her trade in 
sandalwood oil ? Is it not possible by a control of prices for our 
paddy growers to produce more than the insufficiency for their 
own needs when the present unremunerative rates will never 
encourage them to produce for the town? And all the time as 
if in mockery the town cries “Eat your own rice’’ and purchases 
the imported article at the cheapest possible rate. 

India imports annually some 71,000 cwt. of Zanzibar cloves 
and some 1,000 cwt. from elsewhere, including Ceylon, and 
among which is a potentially increasing quantity from Madagas¬ 
car. Indian production of cloves is on an insignificant scale. 
Again we see Ceylon’s position to be affected by a factor adverse 
to nature’s kindness in production. The Clove Commission 
report South India provides a convenient market for our produce 
but of the present smallness of our trade they were “unable to 
establish whether this export trade had developed because the 
quality of the Ceylon product provides an excellent 
basis for adulteration or because the proximity of certain South 
Indian ports especially Tuticorin makes it cheaper for them to 
purchase from Colombo than from Bombay’’—an astounding 
statement showing that adulteration and mere rolling by gravita¬ 
tion as it were are the factors in our state of complacency that 
are controlling our trade. 

Our tea and rubber planters have at one time or another, 
at all events for a time saved the situation by limiting the produc¬ 
tion. Our coconut plantations are powerless to pursue this 
palliative for other countries present abundant other oil seeds 
ready to take their place. Is it not just possible that in these 
matters we are thinking too parochially and not sufficiently 
imperially ? Certain it is that our friends in the tea industry 
have acted very wisely and seen to it that W'hilst production 
stands still for a time they have taxed themselves to carry on an 
intensive and wide propaganda to stimulate consumption. We 
import from abroad especially India enormous quantities of food 
materials. Are not coconuts, cinnamon, clove.s, paddy and 
innumerable other things capable of exploitation if we only 
entered into an imperial and- not parochial system of barter 
always of course remembering that charity begins at home ? 

An equitable import tax on paddy alone, which would hurt 
no one and greatly benefit our peasantry, could afford this 
country an enormous opportunity to barter. 
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CEYLON’S IMPORT TRADE IN 
CITRUS FRUIT 


SUMMARY FOR THE YEAR 1933 


J, C. DRIEBERG, DIP. AGRIC. (POONA). 


INSPECIVR. COLOMBO FUMIGATORIUM 


A n article summarising the trade during the past five 
years appeared in “The Tropical Agriculturist’*, 
January, 1933. In the present paper is given an 
analysis of that of the past year. 

The total quantity of Citrus fruit of all kinds imported into 
Ceylon in 1933 amounted to 6,694 cases which was 441 cases in 
excess of the average for the past five years and 329 cases over 
the previous year’s total. 

The distribution of consignments throughout the year was 
as follows: 


Number of Cases 
1933 Mean of 5 years 


January 

1,107 

896 

February 

643 

652 

March 

596 

620 

April 

369 

340 

May 

530 

222 

June 

176 

471 

July 

209 

650 

August 

460 

364 

September 

409 

258 

October 

490 

282 

November 

621 

427 

December 

1,084 

1,068 

Total 

■^94 

6,250 


The deficits in June 295 cases and m July 441 cases were due 
to a drop in the consignments received from both California and 
Australia. The total for June is the smallest on record for the 
past six years. The figures for January, May, September and 
October 1933 are the highest recorded for the same period. 
The excess in January was due to larger consignments from 
Palestine and smaller late arrivals from Australia and Japan; 
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in May it was due to a heavy late consignment from Palestine; 
in September to consignments from Australia; in October to an 
early consignment from South Africa and large consignments 
from California and Australia, and in November to the 
commencement of the trade in limes from South India. 


The position of the exporting countries in 1933 stood as 
follows: 



1933 

Comparison w 

itb other 





years 




Percentagfe 





Number of 

of total 





Cases 

imports 

1928 

1932 


Palestine 

3,136 

46-8 

100 

416 

365 

Australia 

1,200 

18 

100 

229 

221 

California 

1,026 

15-2 

100 

24 

35 

.South Africa 

434 

6-4 

100 

655 

1.000 

Mediterranean 

ports 433 

6-4 

100 

66 

95 

India 

405 

6-2 

100 

344 

645 

Other 

60 

•8 

— 

— 

— 

Palestine.- 

—The imports 

as recorded for 

the year 

dropped 


by 51 cases from the total for the previous year, but in fact 334 
cases of Jaffa fruit which arrived biefore the close of the year 
were not released from the warehouses till the 2nd and 3rd of 
January. The season appears to have been a good one as the 
imports to Ceylon over a period of 7 months from November, 
1932 to May, 1933 totalled 3,397 cases. Hitherto the season 
of imports ended in April, but in 1932 and 1933 this was extended 
and in May of each year the imports totalled 175 cases and 42P 
cases respectively. 


California .—There was an improvement in the imports in 
1933 against those of the previous year, the figures being 1,026 
cases this year against 714 cases in 1932. The percentage of 
the total annual imports accordingly rose from 11’2 per cent, to 
15'2 per cent. As pointed out previously, consignments from 
California had been received throughout the year, and hitherto 
the total was divided about equally between the two half-vearly 
periods. In 1933, however, the figure for the second half-year 
alone was 844 cases. 


Australia .—The imports this year were short of the previous 
year s total by 46 cases but the average for six years was better 
than that for the previous five years. The largest quantities 
received in a single month were 268 cases in ^September and 
250 cases in December. 
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South Africa .—^The quantity received this year was 434 
cases as against 282 cases in 1932, but this occurred in, three 
months and comprised four consignments numbering 223 cases 
in Augmst and two consignments of 100 cases each in October 
and November. 

Mediterranean Ports .—The bulk of the consignments were 
received in January, 161 cases from Naples, and in December 
240 cases from Cyprus. 

^ndia .—The imports comprised limes of which 179 bags of 
1,500 fruit each were received in November and 155 bags in 
December. 

Other .—In January a consignment of 60 cases of oranges 
was received from Japan. 

Varieties of Produce .—As explained in the previous article 
there is difficulty in arriving at the exact number of cases of a 
particular variety owing to the adoption, of a single term which 
covered a consignment of more than one variety. According 
to the records the following quantities were received: 


Oranges 

3,542 cases 

Oranges and Grapefruit 

1,892 „ 

Oranges, Grapefruit & Lemons 

328 ,, 

Grapefruit and Lemons 

37 „ 

Grapefruit 

485 ,, 

Citrus 

57 

Lemons 

18 ,, 

Limes 

334 ,. 

An approximate estimate of the varieties separately is: 

Oranges 

5,044 cases 

Grapefruit 

1,263 ,. 

Lemons 

53 „ 

Limes 

334 „ 

Total ... 

67694 „ 

The several countries from which the 
were received is approximately as follows: 

different varieties 

Oranges—Palestine 

2,327 cases 

Australia 

1,198 ,. 

California 

611 ,, 

South Africa 

389 ., 

Mediterranean Ports 

388 ,, 

India 

71 ,, 

Japan 

60 ,, 
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Grapefruit—I’alestine 

769 cases 

California 

415 

South Africa 

45 ,, 

Mediterranean Ports 

32 

Australia 

2 

Lemons—Palestine 

40 ,, 

Cyprus 

13 ,, 

Limes—India 

334 ,, 


The duty on Citrus fruit which hitherto had been 10 per 
cent, and 15 per cent, ad valorem was raised as from February 
1st to 15 per cent, and 25 per cent, respectively, the higher 
rate being- charged on foreign consignments or on those not 
accompanied by a declaration of the country of origin. 

Following is a statement of the value of fresh fruit and the 
estimated value of citrus imported in 1932 and 1933: 



1932 

1933 

Total value of all 

Rs. 

Rs. 

fresh fruit 

546,354 

522,786 

Value of apples 

not shown 


and grapes 

separately 

447,233 

Other fruit 
Estimated value 


75,533 

of Citrus fruit 

63,000 

60,000 


The accompanying diagram shows the fluctuation of the 
import trade in Citrus fruit from different countries for the past 
six years. 
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NOTES ON ORCHIDS CULTIVATED 
IN CEYLON 


VANDA SPATHULATA SPRENG. 


K. J. ALEX. SYLVA, F.R.H.S.. 

CURATOR, HENERATGODA BOTANIC GARDENS. GAMPAHA 

T his orchard is an epiphyte and belongs to the magni¬ 
ficent genus Vanda, which counts more than twenty 
species, most of which attain a considerable size and 
are amohg the largest of tropical Asiatic Orchids. 

Vanda spathulata Spreng. is indigenous to Ceylon and the 
South-Western region of India. In its wild state it grows on 
scrubby bushes and among rocks almost from sea level to an 
altitude of about 2,000 feet. 

Its semi-straggling climbing habit makes the stem long, ten 
to fifteen feet being not unusual. Only the distal parts of the 
stem bear leaves. 

The leaves are not of uniform size or colour even in plants 
growing side by side. It often happens that one has green 
leaves while those on another are speckled with pink or entirely 
reddish. A similar variation occurs in plants of different eleva¬ 
tions. In the dry districts they are clothed with thicker and 
shorter leaves more closely set, than in a humid atmosphere. 

The stem, which is more or less mottled with pink, cylindri¬ 
cal, and slightly thinner than a lead pencil, has the peculiar 
habit of throwing out roots upwards. These latter are fairly 
stout, fleshy and long. 

The flower stalk, which is about twelve to eighteen inches 
high, rises from a node close on the terminal shoot, carrying a 
raceme of mildly scented bright yellow flowers. 

The flower is about one and a half inches across. The 
sejpals and petals are obovate-oblongj the tips being rounded 
and the lip loiter than the sepals. 








Vanda spathulata Spreng, 
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Culture .—^This is a sun-loving plant that does nofr respond 
readily to pot cultivation. The bare and rather “leggy” stems 
should be cut off at a point immediately below a good root so 
that when potted the leaves at the bottom of the stem may rest 
on the top of the compost. About half a dozen cuttings, each 
a foot high, may be planted in a ten-inch pot with about the 
same number of stout durable stakes for them to root on. 

The compost may be made up of equal parts of bits of old 
wood, bark, and coconut husk with a few pieces of charcoal 
being added when potting to maintain aeration and sweetness 
of the mixture. A good soaking of water may be given on the 
day of potting but .subsequent waterings should be done only on 
alternate days or on every third day. 

The newly potted plants must be placed in a cool atmos¬ 
phere for a month or more. When new roots appear, the plants 
may be transferred to a more open place, preferably under the 
shade of tall trees. 

Cuttings placed in hedges or in closely set bushes have been 
found to do well and to flower freely. 
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CONTRIBUTIONS FROM THE RUBBER RESEARCH 
SCHEME (CEYLON) 


NOTES ON CROSS-POLLINATION OF 
RUBBER (HEVEA BRASILIENSIS) 

IN CEYLON 


W. I. PIERIS, B.A. (CANTAB.) HORTIC. 

AGRICULTURAL ASSISTANT. 

RUBBER RESEARCH SCHEME (CEYLON) 


INTRODUCTION 


A S there appears to have been little or no previous work 
done in Ceylon on the above subject it is hoped that 
the ensuing remarks based on work carried out by 
the writer at the Rubber Research Scheme Experi¬ 
ment Station, Nivitigalakele, during the past two years may be 
of interest. It will be known to those connected with the Rubber 
Plantation Industry that the yield” of latex from individual trees 
varies very substantially. Extensive research has been carried 
out in Java, Sumatra and Malaya with a view to improving the 
yield of future plantations' both by the asexual or vegetative 
method of budgrafting with material from selected high yielding 
trees and by the sexual method of cross-pollinating high yielding 
trees for the purpose of evolving improved seedling progeny. 
Work on the former lines has been undertaken in Ceylon at 
Nivitigalakele where budgrafts from a large number of local 
high yielding trees have been established but hitherto improve¬ 
ment by artiricial cross-pollination of selected trees has not been 
attempted. The present notes refer mainly to cross-pollination 
of the flowers of budgrafts at Nivitigalakele which have reached 
an age at which flowering occurs. 


MORPHOLOGY OF FLOWER 

A preliminary need in embarking on work of this kind is to 
acquire a clear knowledge of the anatomy of the flower. The 
Hevea hrasiUensis, being monoecious, has both its staminate 
(male) flowers and pistillate (female) flowers on the same tree 
(in fact on the same inflorescence —vide diagram I), and a close 
look soon reveals the external^difference in form of the one from 






CimviH« II9UM0 MAHCH. 


Structure of the Inflorescence and Flowers of Hevea BrasiUemis. At 
the hottioim is shown the method of making: a bamboo cage around the 

inflorescence. 
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the other. The female flowers are confined to the terminals of 
the main and stronger side axes of the inflorescence, which is 
a compound raceme or panicle, and are larger in size, fewer in 
number and of different formation to the male flowers. The 
former (diagram 2) in addition to the corolla of 5 yellow petals 
has a distinct light-green cup-shaped bottom half-receptacle— 
whereas the latter (diagram 3) is yellow throughout and has no 
green receptacle. Under the dissecting microscope the variation 
in structure is further marked. The “female" (diagram 4) 
consists of a syncarpous trilocular gynaecium (i.e. a 3-celled 
ovary) standing on the aforesaid light green receptacle and 
surrounded by the corolla of 5 yellow petals. The summit of 
the ovary tapers into a blunt three-lobed stigma. The maU 
flower (diagram 5) which has no receptacle reveals, within its 
yellow corolla, a tiny white perpendicular monadelphous stamen 
(i.e. filaments of stamens united into one) carrying two wh^vrls 
of 5 yellowish anthers each. Each anther contains 2 pollen 
sacs, which on dehiscing (generally shortly after the flower 
opens) sets free the sticky, dust-like, circular pollen grains inside 
it. 

TECHNIQUE AND EQUIPMENT 

The method of cross-fertilisation adopted was to take a male 
flower from the required source, divest it of its petals with as 
little movement as possible and, getting hold of the bottom of 
the stamen (see diagram 5) by means of a pair of pointed forceps, 
to rub that portion of it bearing the now-ruptured pollen sacs 
gently over the receptive stigma (see diagram 4) of the particular 
female flower required to be fertilised. The operation is some¬ 
what delicate and care has to be taken not to injure the surface 
of the stigma by careless or excessive rubbing. Provided the 
operation has been carried out at the correct stage of develop¬ 
ment of the flowers, and allowing for other natural causes of 
failure, the pollen grains so tran.sferred to the sticky surfiace of 
the stigma germinate and fertili.se the centrally-attached ovules 
(later seeds) that are inside the ovary. Directly the ovules are 
fertilised the ovary (seed pod) begins to enlarge and for the first 
time the success of one’s labours may be ascertained. The 
mature rubber pod belongs to the category of syncarpous dry 
dehiscent fruit known.' botanically as a “capsule". 

Apart from the technique described above, in experimental 
work numerous precautionary and safety measures have to be 
adopted. All inflorescences whose female flowers are to be 
pollinated are enclosed in muslin or fine transparent cotton-cloth 
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bags before the flowers open. This is best done at a stage not 
too early to stifle the flowers and not too late to allow natural 
fertilisation from unknown sources taking place. In view of 
the fact that in Ceylon the first male flowers on an inflorescence 
open 7-10 days before the first “females”, a safe stage for bag¬ 
ging is when the first “males” are swelling to open. Careful 
watch is kept thereafter until the “females” open, upon which 
they are fertilised with pollen from the particular source selected. 
To prevent the muslin bag, especially when wet, from sagging 
against the flowers a bamboo cage (diagram 7) made of flexible 
strips of split “bata” (Ochlandra sp.) is sometimes used. Tbe 
experience gained at Nivitigalakele however is that except in 
special instances its use is somewhat superfluous, not to say 
troublesorrve, in that the leaf fronds around an inflorescence 
usually quite successfully perform the same function. 

The actual transference of pollen is done with the aid of a 
pair of pointed forceps about 5 in. long, which also serves to 
remove the petals of the male flower from the single column-like 
stamen bearing the pollen. A tall step-ladder and, at times, 
scaffolding round particular trees, are necessary. Immediate 
labelling of each inflorescence pollinated is strictly observed so 
that no mistakes may arise subsequently regarding the crosses 
made. The label, preferably a non-corrosive metal one, should 
primarily bear the name (number) of the male parent with which 
the particular inflorescence was fertilised and, if more than one 
inflorescence has been done on the same tree, the number of the 
inflorescence. Accurate records of dates of bagging, pollinating 
and unbagging, number of flowers pollinated and number 
of successes obtained are kept for each inflorescence. This is 
not as tedious as it sounds if entered in tabular form in an exer¬ 
cise book. In experimental work, flowers on a .single inflores¬ 
cence are never fertilised with more than one variety of pollen 
and an inflorescence is never unbagged until all its female flowers 
are safely past the stage when they can be further fertilised. 
This can easily be determined when the stigmas turn dry and 
change to a dark or brown colour. If speedy unbagging should 
be necessitated for any special reason, all unopened “females” 
should first be plucked before removing the bag. 

OBSBRVATiONS 

Results of rubber pollination in other count, ies show that 
an average success of over 15 per cent, has seldom been obtained 
and that a figure below 10 per cent, is far more general. Work 
done at Nivitigalakele mainly among young budded clones gave, 
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in 1932, 7 successes out of 103 (7 per cent.) and in 1933, 52 out 
of 822 (6'3 per cent.). It is however interesting to note that, 
among the pollinations carried out in 1933, whereas a successful 
percentage of 18 per cent, was obtained from crosses where both 
male and female parents were mature estate trees, and 9 per 
cent, where the female was a mature estate tnee and the male 
a young budded trese,. only 3 per cent, were successful where 
both parents were comparatively immature buddings flowering 
only for the first or second time. Similarly in 1932 mature 
estate tree crosses gave a success of 29 per cent, as against 2 
per cent, from young buddings. xAlthough these results may 
not be adequate to justify a definite conclusion in view of the 
fact that subsidiary factors have come into play, they tend to 
show that flowers of more mature trees incline to give a higher 
percentage of success than those of younger trees which have 
only flowered for a season or two; while the total average 
successes for the two years 1032 and 1933 support the view 
with limitations, that average successful percentages of over 
15 per cent, are more the exception than the rule in work of this 
kind. The reason for the latter phenomenon has to be sought 
partly in nature where the rubber tree like most other prolific 
flowerers has to be controlled against over-production, and partly 
no doubt from defects in the technique adopted. 

The outbreak of Oidium Heveae which often manifests 
itself on the inflorescences during the pollinating sea.son is found, 
in Ceylon, to be a considerable handicap. Flowers so infected 
either drop wholesale or do not open, thus affecting both the 
scope for, and results of, pollination. The interference from this 
source has been sufficiently great to make it necessary to resolve 
to undertake sidphur-dusting of inflorescences prior to pollination 
in future years. 

Although it seems reasonable to expect that bagging of 
inflorescences unduly early may retard or inhibit the proper 
development of the flowers and their subsequent opening, in 
actual practice it was found that inflorescences on which bags 
were put somewhat over-early, that is to say about 12 days before 
the first males started swelling to open, actually opened some 
days before ones left unbagged as controls on tne same branch 
and of the same stage of maturity. Certain bags were left 
round milorescences to ascer ain whether natural selr-fertilise.tion 
by wind would take place within the bag. In no case did this 
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occur, tending to show that self-fertilisation of rubber in so far 
that females of an inflorescence are naturally wind-pollinated 
by males on the same inflorescence occurs rarely, if at all, 
although successful self-fertilisation by artificial methods has been 
recorded by workers in other countries. 

Dry weather during the “set” was found to be an important 
necessity. Wet conditions generally meant that the pollen trans¬ 
ferred to the stigmas got washed away before it bad time to 
fertilise the ovules or that the moist conditions persis*^ing inside 
the bag caused the flowers to rot. 

The choice of the parent trees, especially the female, 
appears to require more attention than one at first is inclined to 
imagine. Pollinations on certain trees, whether esta<^e seedlino^s 
or clonal buddings, give no successes despite the most careful 
technique and favourable conditions while others set s“ed much 
more freely. In this respect it is observed that the robustness 
and general healthy appearance of the tree in relation to size, 
colour of leaf, tendency to fruit in previous years, size and 
appearance of flowers, absence of manifestation of disease, play 
a not unimportant part and that due observance of these factors 
may considerably increase the season’s successes. 

In addition to the aspects ,of rubber pollination dealt with 
above several important lines of investigation particularly in 
relation to the viability and mode of transference of rubber pollen, 
the actual agents causing natural fertilisation, possibilities of 
self-fertilisation,, etc. remain to be explored. It is honed to pav 
due regard to these in the near future when the scope for investi¬ 
gation at Nivitigalakele is larger than at present and when the 
buddings have reached a more advanced stage of maturity. 
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THE CLOVE INDUSTRY OF CEYLON 


[Extract from the Report of a Mission appointed to investig^ate the 
Clove Trade in India and Burma, Ceylon, British Malaya and the 
Dutch East Indies.” By G. D. Kirsopp and C. A. Bartlett recently 
published on behalf of the Government of Zanzibar by the Crown 
Agents foi the Colonies. The (\immissioners visited Ceylon and 
made a study of the subject on the spot.] 

(1) EXTENT OF TRADE 

General .—Cloves represent a very small item in the overseas trade of 
the Island of Ceylon and constitute a commodity of minor* importance in 
its agri('ultural production. Inevitably tlie statistical data for measuring 
the extent of the trade and of local production are lacking in detail. 

Import .^.—Cloves imported into Ceylon are not shewn under a separate 
classification but are included under a general classification “other spices”. 
An examination of the general classification referred to in relation to 
countries of origin and unit values makes it possible, however, to arrive 
at a rough estimate of the cloves imported into the Island. The figures 
of import thus estimated for the period 1922-31 are shewn in Table XVI. 
In addition to these imports a small quantity of exhausted clove stems 
reaches Ceylon eitJier direct, or in transhipment from Bombay. 

Table XVT.—Statetnent showing the atpproximate qtiantiHes of 
Clove Imports for the years 1922-31 


Imports 


Year 

British India 

Country of vSbipment 
Zanzibar France 

Madagascar 

Total 

1922 

cwt. 

194 

cwt. 

cwt. 

12 

cwt. 

cwt. 

206 

1928 

18 

— 

— 

— 

18 

1924 

81 

— 

— 

— 

81 

1925 

36 

— 

— 

— 

36 

1926 

85 

— 

91 

31 

207 

1927 

20 

— 

— 

— 

20 

J928 

11 

89 

20 

— 

120 

1929 

235 

— 

— 

— 

235 

1930 

17 

— 

— 

— 

17 

1931 

125 

105 

— 

— 

230 


It may be added that, in so far as Colombo serves as a transhipment 
port for Zanzibar cloves, no statistical information is available, particulars 
of the transhipment trade of the port not being recorded in detail. 
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Exports .—With regard to the export trade, the returns include a 
separate classification which distinguishes between cloves of Ceylon produc¬ 
tion and re-exported cloves. Particulars of the clove exports and re-exports 
during the period 1922-31 are shewn in Table XVII. 

Table XVII.—Statement showing the exports and re^ports 
of Cloves for the years 1922-31 


Re-exports 


Year 

Maldives 

Destination 
British India 

Other Countries 

Total 



cwt. 

cwt. 

cwt. 

cwt. 


1922 

27 

— 

— 

27 


1923 

28 

43 

— 

71 


1924 

33 

160 

— 

193 


1925 

46 

18 

— 

64 


1926 

44 

— 

— 

44 


1927 

38 

— 

— 

38 


1928 

42 

75 

— 

117 


1929 

76 

— 

— 

76 


1930 

74 

— 

— 

74 


1931 

71 

— 


71 


Exports 



Destination 




Year 

Maldives 

British India 

Other Countries 

Total 



cwt. 

cwt.' 

cwt. 

cwt. 


1922 

3 

122 

— 

125 


1923 

5 

30 

10 

45 


1924 

— 

59 

19 

78 


1925 

7 

19 

23 

49 


1926 

— 

19 

7 

26 


1927 

7 

52 

25 

84 


1928 

— 

56 

11 

67 


1929 

— 

515 

2 

517 


1930 

— 

85 

_ 

85 


1931 

— 

106 

4 . 

110 



EXCESS OF EXPORTS OVER IMPORTS 

Table XVIII.—Summary of Exports and Re-exports of Cloves 
for the years 1922-31 


(a) Total Exports 1922-31 

1,186 cwt. 

(b) Total Re-exports 1922-31 ... 

775 cwt. 

(c) Total Imports 1922-31 

1,961 cwt.. 
1,170 cwt 

Excess of Exports and Re-exports over, Imports 

791 cwU 


Annual average excess being 79'1 cwt. 
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During' thci decennial period to which Table XVTII relates, the average 
annual surplus of local clove produttion in Ceylon as represented by the 
excess of exports aiuV n -expojls over imports amounted to some 80 cwt. as 
under: 


(i) Average annual exports of Oylon produce 119 cwt. 

(ii) Average annual re-exports of Foreign pr{)diice 78 ,, 


Total of exports and re-exports 
(iii) Average annual imports 


197 


117 


11 


Excess of total exports over imports 


80 


The foregoing fig^ures indicate that a remarkably even balance has been 
maintained between the production and consumption of cloves in Ceylon. 
From the point of view of other produc'ing centres the trade has for the 
time being little significance; and as an indication of the r(‘lalive unimpor¬ 
tance of this ('ommodity in the general spice trade of Ceylon it may he 
noted that in the year 1930 the total imports and exports of spice of all 
classifications amounted to 480,660 cwt. valued at Rs. 102,30,000. In the 
( onsideration of this market it is the potentialities of Ceylon as a centre 
of clove production that invite particular attention. 

00 MARKETING 

Foreign Trade .—As the chief commercial centre of Ceylon, the port 
of Colombo handles the overseas trade as represented by imports and 
re-exp>orts of foreign cloves and exports of local production. The cross¬ 
movement in the trade aris(‘s from the fact that Southern India provides a 
convenient market for the surplus production, exports to this market: tending 
to exceed the actual extent of th«=* surplus in response to any favourable 
price movement. We were unable to establish whether this export trade 
had developed because the high-grade quality of the Ceylon product provides 
an excellejnt basis for adulteration or because the proximity of certain 
Southern Indian ports esprciallv Tiitii'ot'in, makes it cheaper for them to 
purchase from Colombo than from Bombay. Not improbably both factors 
have operated, but prices quoted in the different markets at the time of our 
investigation suggested that Colombo is in a very favourable position to 
supply closely adjactmt Indian ports. 

The clove trade in Colombo is in the hands of Indian spice dealers 
whose methods of business are similar to those operated in the bazaars of 
India, lliese spice dealers buv outright from Bombay or Zanzibar and 
sell the commodity, in an adulterated form, to retailers in Colombo and 
other centres removed from tfie clove producing areas. Tliey also do a 
small re-export business to Indian importers in the Maidive Islands. 

It will be ob.served from Table XVI that ocrasioinal shipments of 
Madagascar cloves, represented bv the total of France and Madagascar, 
have reached this market. Insignificant as these shipments may. have been 
they are nevertheless indicative of the manner in which the Madagascar 
product is capable of gaining a foothold in the markets which formerly 
looked exclusively to Zanzibar and Bombay to meet import requirements. 
As between the clove produce of Zanzibar and Madagascar the material 
issue here, as in India, is one of price. 
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Internal Trade .-—The system of marketing the local clove crop is much 
in line with that prevailing in Zanzibar. The grower has the option of 
picking his own crop and selling it to the local produce dealer, to whom 
he may or may not be indebted, or of leasing it under an arrangement 
which usually secures for himself half the proceeds of the harvest. The local 
produce dealers, for the most part Moors, are the intermediaries who sell 
to the retailers in the district towns, or to the wholesale spice dealers in 
Colombo. 


The locally produced article has the advantages in the home market 
which arise from the Customs duty of 15 per cent, ad valorem on imported 
cloves and from the price premium due to superiority of quality which, at 
the time of our enquiry, was represented by the difference between 42 cents 
per lb. for Ceylon and 40 cents per 1b. for Zanzibar, standard quality. The 
local producer has also the advantage of cheap transport both by road and 
by rail to every part of the Island, including Colombo. 

It follows that, despite the intervention of the middleman and the moneys 
lender, the Ceylon producer is able to obtain a much more satisfactory price 
for his cloves than the producer in Zanzibar. 


The import business operated in Colombo secures that local prices, 
subject to the adjustments due to import duty, freight and other charges, 
and the quality premium, are kept closely in line with quotations in the 
Zanzibar market. But the retail price, as in India, is much less susceptible 
to variation and as the cliief method of retailing is by the pinch sold for 
5 cents., or even 1 cent., retail profits are an indeterminable quantity. 

(Ill) ADULTERATION 

In the districts served by the IfK'ally produced article there is almost 
an entire absence of adulteration, although dampness and stem admixture 
is occasionally met with. It is only in Colombo and in' connection with the 
marketing of the imported article that deliberate sophistication is practised. 

There is at present no legislation in Ceylon designed to control the 
adulteration of foodstuffs, and until such legislation is enacted the evil will 
certainly continue unchecked. At the present moment the restricted 
character of the trade does not give this feature of the Ceylon clove market 
any special significance, but should the export of Ceylon cloves develop as 
the result of an expansion of locaj production the position may alter. In 
the event of expanded production the fact that the better quality of the Ceylon 
article rnakes it an excellent basis for adulteration would be fully exploited 
both in Colombo and in India. * 


(IV) UTILISATION 

to those which 

S exioriln f ft ? <^onsuinptioo in India. It may be said, that with 
f r European community all the races constituting the 

pot>ulation of Ceylon are addicted to the regular use of spices for the 
flavouring of curries and other foodstuffs. It is true that there is a areat 
van«y m the dietary of the domiciled Ceylonese 4au iTZt JZ 
p^bpes Of India, and tt may be assumed that spices, 
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a less indispensable item of the household budget than is the case in the 
sub-continent. The general standard of living in Ceylon is however, higher 
than in India and even during periods when high prices are ruling cloves 
are rarely beyond) the reach of the bulk of the population. 

In the preparation of the betel-nut “pan” the clove plays the same 
r61e here as in India, and the habit of chewing has a similar prevalence. 

Tlie medicinal value of the clove is widely recognised throughout the 
Island and is in common use as a household remedy and as a stand-by of 
Ayurvedic medicine, Ayurvedic practitioners being among tlie largest 
purchasers of cloves from retail dealers. 

Ceylon does not appear to offer any new outlet in the field of utilisa¬ 
tion, and it may safely be assumed that any increase in consumption 
resulting from the exploitation of a new local market would lend to stimulate 
local production rather than benefit import business. 

(V) LOCAL PRODUCTION 

While the trade returns record the exports of Ceylon clbves to foreign 
countries,- there are no statistical data regarding the local output or the 
areas planted under clove trees. Tlie extent of local production cannot 
therefore be measured and indiiect evidence on the subject is somewhat 
contradictory. 

The facts regarding utilisation suggest that the domestic consumption 
of cloves in Ceylon, with its population of over five millions, must be 
considerable. Approaching the question from this angle, one authority 
who undertook enquiries on belialf of tlie mission estimated that about 
1,000 cwt. of cloves are required annually to satisfy the local 
demand. This estimate reflects a per capita consumption correspon¬ 
ding very closely to that existing in India, and the general character of 
the trade and of consumption suggests that this figure must be fairly near 
the mark. 

A local consumption of 1,000 cwt. added to a net surplus lor 
export of 80 cwt., places Ceylon production at an average figure of 
1,080 cwt. per annum. Such a production would imply that there are 
about 17,000 bearing clove trees throughout the Island. 

llie information in the hands of the Agricultural Department, inevi¬ 
tably based upon reports lacking in detail but obtained through Agricultural 
officers in close contact with the cultivators, did not appear to bear out 
the existence of so extensive a cultivation. And our enquiries regarding 
the stocks handled by the wholesale dealers also appear to establish that 
the arbitrary figure of 1,000 cwt.| as representing local consumption is defi¬ 
nitely on the high side. 

Whether the actual extent of production required to meet local demand 
reaches 1,000 cwt. per annum or is represented by a somewhat smaller 
figure, the significant feature of the position is that any. expansion qf 
output will leave a larger surplus available for export to India or to other 
markets now dependent upon Zanzibar as a chief source of supply. 
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(Vl) ASPECTS OF CULTIVATION 

In a note pnepared for the mission, the Director of Agriculture, Ceylon, 
gives the following particulars regarding the history and cultivation of the 
clove tree: 

“Cloves were introduced into C>yli)n probably about 1830, a 
century ago. A small grove of about seven trees was established in 
the Royal Botanical Gardens about this time and another of twenty 
trees some years later. The Report of the Diret:tor, Royal Botanic 
Gardens for 1873 stated that the tree was bearing abundantly at Pera- 
deniya. The first trees were then 43 years old. In 1883 it appears 
from a brief statement made by the Government Agent, Central Pro¬ 
vince that clove plants were distributed to headmen tliroughout the 
Kandy district and thes^e had been established successfully in certain 
divisions, lliis would account lor the presence of some 85 trees, 
about 48 years old, in the HarispaUu division in wdiicii at the present 
time some three liuiidied trees in all have been enumerated. Cloves 
are also found around Ganipola and to some extent in Dumbara. 

“It would appear that a lirsi consignment of cloves was for¬ 
warded to tne London market in 1882. About tiiis time it is probable 
that cloves Wicre introduced into tlie Ratnapura district where 200 trees 
inierplanted in tea aie now to be seen on Allerton Estate, Rakwana. 

“Cloves do not appear to have been planted systematically as a 
crop. Tnees have been indiscnmuiaieiy planted and are not found in 
compact groves.” 

In spite of tlie casual nature of existing cultivation there is, at any 
rate in uie Kandy Uisiiict, evidence oi a growing interest in the clove tree 
among a number of the Siiinaiese smali-nolders. This interest has been 
suiiiuiated Dy ine serious iall in liie puces of other agricultural products 
and me comparative immuniiy Jiiuieiio enjoyed by dove prices. With 
pjxxluce prices at levels recently ruling tlie clove crop is one of the must 
profitable harvested from me peasant gardens in the district and an exten¬ 
sion ol planting is generally anticipated. 

W-e were informed that in one area a block of 1,000 trees was in 
existence and in one of the small holdings which we visited between 100 
and 200 young trees had been established. The trees had been obtained 
as seedlings at a cost, it was stated, of one rupee per plant. Although 
planted among a variety of other trees such as coconuts, mangosteens, 
rubber and cocoa, the clove trees appeared to be well-tended and in a 
healthy condition. Tnis cultivator had shewn the enterprise to clear 
existing cultures in order to make room for his clove seedlings, and although 
he was no doubt an exceptionally progressive type of small-holder, we 
farmed the impression that in the matter of energy and practical training 
in agriculture his class as a whole is very much in advance of the average 
Zanzibar producer. 
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If the aptitude of the Sinhalese small-holder makes him potentially a 
formidable competitor to the Zanzibar clove j^rower, there would appear 
to be no impediment to extended cultivation on account of soil and other 
conditions affecting: the g^rowth of the clove tree. Reference has already 
been made to the excellent quality of the cloves prodiK cd. In size the 
flower-buds are rather smaller than those of Zanzibar, but in formation 
and colouration the Ceylon product is the better. 'I'lie trees we inspected 
seldom showed signs of disease, and although more elongated than the usual 
Zanzibar type and characterised by an absenc'e of lower branches —possibly 
removed to facilitate cultivation- their average yield appeared to approxi¬ 
mate closely to that obtained in the Iholeclorate. It is of interest to 
record that one tree which we saw—obviously of a considerable age but 
in excellent condition—had, according to its owner, yielded as much as 
1,000 lb. of green cloves in a season. 'Fhe steins are small, closely resem¬ 
bling the stem of a cherry, and at present are never marketed except 
oc('asionally when the unstemmed ( love is olTered for sale. 

It may l>e added that in the Kandy District the clove tree does well 
at an altitude of some 1,600 ft., aiid s(une fifty miles or sO from the sea, 
proximity to which has been held to be essential to successful cultivation. 
These conditions may account for the slowness wdth which the trees reach 
the bearing stage, 12 to 15 years being the usual period required. Recent 
planting does not therefore entail a serious threat of early competition 
from an extension of the ('(*ykm output, and our general impression is that 
the interest now being shown in the crop will only he sustained by a per- 
sistentx; of the present price relationship of cloves and of the other products 
cultivated by the ('eylon peasantry. 
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CITRUS CANKER IN CALIFORNIA* 


A lthough citrus canker has been described as one of the most 
destructive plant diseases known, the principal elfects arc not so 
much an actual killing of the tree as a disfiguration and spoilage 
of the fruit for market. Canker causes a development of brown, 
corky, scabby spots and areas on all parts of the tree above 
ground, especially on the fruit, leaves, and twigs when they arc still fairly 
young and tender. The affected growth becomes disfigured and weakened 
and the fruit is ruined for market. Under favourable conditions the disease 
spreads rapidly and becomes very abundant, injuring a large percentage of 
the fruit. 

Citrus canker is a bacterial disease, caused by Bactenum citri, which 
attacks all varieties and species of citrus to a greater or less extent. 'J’hese 
bacteria live and multiply abundantly in the affected tissue and are easily 
carried from one tree to another. 

Canker is considered the wwst disease of citrus trees which has ever 
been introduced into this country and its eradication alter it had become 
well established in Florida must be looked upon as an achievement of the 
greatest importance to the citrus industry. 

Hosts .—Citrus canker varies in its .seriousness in different species and 
varieties of citrus. Of the important citrus fruits in Florida the disease is 
most virulent on the grapefruit and next on the sweet orange. There is 
some difference in susceptibility between the different varieties. The Wash¬ 
ington Navel orange is very susceptible. The lemon in Florida is somewhat 
less susceptible than the sweet orange,' the Satsuma orange is less suscepti¬ 
ble than the lemon, and the Mandarin orange is very resistant. 

History and Geographic Distribution .—Canker is not widely distributed 
throughout the citrus-growing countries of the world but is very prevalent 
in the Orient. It is usually believed to be native to China but has 
been present in Japan and the Philippine Islands for a long time. Some 
recent evidence from old herbarium specimens indicates that it may 
have originated in India (Fawcett and Jenkins, Phytopathology, in press). 
The disease also spread to many parts of the Orient, the Hawaiian Islands, 
North Australia, and South Africa. 

* Extracted from Bulletin No. 558, July, 1983, University of California College of 
Agriculture Agricultural Experiment Station, Berkeley, California. 
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TABLE 

SUMMARY OF QUARANTINES AGAINST CITRUS CANKER 


Commodity 

affected 

Degree of 
exclusion 

Quarantine 

Districts 

quarantined 

against 


Total 

Cal. Quar. 

All of the United 



Ord. No. 1, 

States, except 



N. S. 

Arizona 

Citrus fruit 1 

Total except 

Fed. Quar. 

India,Siam, Indo- 


oranges of the 

No. 28 

China, Malayan 

} 

Mandarin 


Archipelago, Phi- 


class m a y 


lippine Islands, 


enter under 


Ciceania (except- 


permit 


ing Australia, 




Tasmania, and 



New Zealand), 



japan, including 



Formosa and 



islands adjacent 



to japan. Union 



of South Africa. 

Citrus seed 

May be import- 

Cal. Quar. 

All of the United 

ed under 

Ord. No. 1, 

States, except 

permit and 

N. S. 

Arizona. 

treatment 



/ 

Cal. Quar. 

All of the United 

Total 

Ord. No. 1, 

States, except 


N. S. 

Arizona. 

Citrus trees, 




scions, etc. 

\ 



Total 

Fed. Quar. 

All foreign coun¬ 


No. 19 

tries and locali¬ 

1 


ties. 


In the United States citrus canker was observed in a single case in 
Florida in 1912, and again in 1913. It was probably first introduced at 
some time between 1908 and 1911. The disease was not generally recognised 
as a serious menace until 1914, and its true course was not discovered until 
1915. It seems therefore that canker did not attract attention as a serious 
citrus disease anywhere in the world until it had been introduced into 
Florida. The disease has been found in Texas, Mississippi, Alabama, 
Louisiana, and Florida. It has never been observed in California 
or Arizona nor in Cuba or Puerto Rico. After canker was discovered 
in Florida it spread rapidly and a vigorous campaign was started 
by state and federal authorities to eradicate the disease from Florida and 
the other Gulf states. As a result of this energetic campaign there has been 
no commercial damage to Florida citrus groves from this disease since 1922 
and no infections have been found since 1927. It appears that canker has 
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been completely eradicated fix>m Florida^ Alabama, Mississippi, and Texas 
and all except one non-commercial area in Louisiana. It also appears to 
have been eradicated from Northern Australia and South Africa. 

Economic Importance. —In Japan the Satsuma and other types of citrus 
which are commonly grown are not very susceptible to canker and the 
disease is not considered serious. In fact, it had attracted very little atten¬ 
tion there and was generally confused with scab before its outbreak in 
Florida. On sweet oranges in japan, however, there is considerable loss 
from canker. 

In Florida both climatic conditions and the types of citrus most commonly 
grown seem to be particularly favourable to the development of this disease. 
The grapefruit, which is of especial commercial importance in Florida, is 
very susceptible, and the sweet orange is also very readily attacked. Citrus 
canker is therefore of much greater concern to Florida than to any other 
part of the world where the disease has occurred. In view of the rapid 
developm'ent of canker which took place in Florida between the time of its 
first appearance and the commencement of the eradication program and the 
destructive eiffect which it showed during that period, there can be little 
question that the Florida citrus industry w^ould have been very badly affected 
if the disease had been allowed to continue. Unless some method of control 
could have been found it seems reasonable to believe that a very large 
percentage of all the oranges and grapefruit would have become affected 
in a disastrous manner. 

During the eradication campaign it is stated that between 1914 and 
1931 more than $2,500,000 of state, federal, and private funds were spent 
in combating citrus canker in Florida alone and the total cost of this disease 
to the state was much greater than this, since in the eradication campaign 
257,745 grove trees and 3,093,110 nursery trees were destroyed incidental 
to the eradication of this disease, which occurred in 515 properties scattered 
through 26 counties. 

Possibility of Control. —Some control of citrus canker has been obtained 
in the Orient (and in South Africa before eradication) by spraying the trees. 
By this means it is possible to prevent the disfiguration of the fruit at least 
to a certain extent. The possibilities of such control are very limited, 
however, especially where conditions are favourable to the disease, so tliat 
iri Florida and also in South Africa campaigns were undertaken to eradicate 
canker from the affected regions. This work was carried out by a systematic 
inspection of citrus groves and nurseries and immediate destruction by fire 
of all affected trees as soon as discovered. By this method, which was 
repeated as long as any case could be found, eradication w’as successfully 
accomplished in Florida and according to Doige (1929), in South Africa. 

Adaptability to the California Environment. —^'fhe climatic conditions 
most favourable to citrus canker have been studied quite thoroughly by 
Peltier (1926) with the following conclusions: 

Considering the. temperature factor alone citrus canker could develop 
in ail the citrus regions of the world some time during the growing season. 
The period over which it, would be active depends on the number of months 
having a mean temperature of 68®F or above. The disease would be most 
severe at points having the greatest number of months with mean tempera¬ 
tures of or above. Temperature is in no case a limiting factor for 

the development of canker in any of the citrus regions of the world. 
Considering the moisture factor, a deficiency of precipitation during the 
growing season is the limiting factor in the development of citrus canker. 
Wftenwer the temperature and precipitation curves are ascending and 
rounding curves as they are for localities like the Gulf Coast states^ China, 
and even South Africa, conditions e.ssential for the development of canker 
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are at hand, as these same conditions stimulate the rapid growth of the 
host plants and thus make them more susceptible. On the other hand, 
no canker has ever been found in those localities where, while the tempera¬ 
ture curves are ascending and rounding ones, the precipitation curves are 
descending. In California when the highest monthly mean temperatures 
are reached the amount of precipitation is at its lowest point. If most of 
the annual rainfall occurred during the summer months rather than during 
the winter season, canker could develop to some extent as conditions would 
then be similar to those prevailing in South Africa and at Laredo, Texas, 
in 1916. The amount, frequency, and seasonal distribution of precipitation 
is a limiting factor. Apparently the seasonal distribution is tne most 
important factor to consider, for on the seasonal distribution of rainfall 
depends to a large extent the development or inhibition of this disease in 
the citrus regions ot the world. According to the observations and conclu¬ 
sion of Tel tier it does not seem probable that citrus canker would tnrive 
under California conditions, owing to the dry summers. It will be seen 
liom l^eilier's conclusions that lor me development of this disease it is neces¬ 
sary to have a combination oi wet weather and high temperature. In other 
words citrus canker is most active in regions with a vvarm,^ rainy summer, 
and least likely to develop m places wiiere the summer is dry and rainfall 
occurs mainly in the cooler part ol tne year. Tnis wiould suggest tnai 
citrus canker might not llourish in Caliiornia, or that if it should become 
established it might be rather easily controlled and eradicated. If it should 
become esiabiisiied here, however, it might result in anti-California quaran¬ 
tines, even though it occurred in a very mild state. 

Methods of Dispersal and Avenues of Entrance ,—Canker is spread 
loi:ally by wind, insects, pruning or other tools, and by any agency which 
might pass from one citrus tree to another. Over long distances the 
disease may be carried either on nursery stock or on citrus fruit, since both 
the tree and the fruit are attacked. In the case of the introduction of 
citrus canker into the Gulf slates, and no doubt elsewhere into new countries, 
the disease has spread by means of infected nursery stock. In this country 
it appears to have been introduced lirst on seedling trees of trifoliate orange 
shipped from Japan to Texas, Mississippi, Alabama, and Florida, where it 
spread to other varieties. It was also introduced on Satsuma orange trees 
shipped from japan. In Florida, canker also developed in shipments of 
trifoliate orange trees from Texas. There is no evidence that the disease lias 
ever been spread over long distances on citrus fruit. The most probable 
method by which citrus canker miglit be introduced into California would be 
by the shipment of infected citrus nursery trees from the Orient. If such 
trees should be brought in and planted in this state the disease would presum¬ 
ably develop on them. After that it might either continue to develop and 
spread to other adjacent trees, if conditions w^ere favourable, or otherwise it 
might die out and disappear. Next in importance w^ould be the danger of the 
introduction of canker on aJTected citrus fruit, probably either sweet 
oranges or grapefruit. In this case the only way in which the disease 
could become established here would be for orange or grapefruit rinds 
having cankers that contained live germs of the disease to be thrown out 
and left in some place close ip citrus trees. Even then the likelihood of the 
establishment of the disease in such trees is not very great. Since no case 
of canker has been found in Florida since 1927 there would seem to be 
very little danger of its introduction on citrus fruit from that state. 
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THE INFLUENCE OF ROOTSTOCKS ON 
THE TEXTURE AND FLAVOR 
OF ORANGE FRUITS* 

I N the South Australian State Irrig-ated Experiment Orchard, at Berri, 
a trial of various citrus stocks was inaugurated in 1913. The stocks 
used consisted of seedlings of Sweet Orange, Rough Lemon—some¬ 
times called Citronelle—Seville or Sour Orange, Pomelo, and Poncirus 
(Citrus) trifoliata —the deciduous orange tree of Japan. 

Five plants of each of the above slocks were budded to Washington, 
Thompson’s, Buckeye, Nugget, and Navelencia, as representing navel 
varieties. Mediterranean Sweet and Valencia Late were used to represent 
the seed-bearing sweet oranges, whilst Dancy’s Fangierine was adopted as 
the Mandarine type in the trials. 

No special attempt was made to secure seedlings from trees of particular 
merit for rootstocks, but only healthy well-grown seedlings of the various 
species were utilised in the nursery. 

The budwood, however, was all taken from trees, the habits of growth 
and fruiting of which had been under observation lor some years in the 
State Orchard, at Adelaide, where the work of propagating the trees was 
conducted. In each instance the same tree yielded the budwood which was 
used of that particular variety for working over its quota on each kind ol 
stock. 

The full range of varieties quoted above as having been worked on 
Sweet Orange and Rough Lemon stocks was planted out in 1913. Fhose on 
Seville and Pomelo rootstocks were set out in 1915, and the final lot, 
consisting of three trees only of each variety on the Irifoliate orange, was 
planted out in 1922. 

The plot of land devoted to these trials is composed of the very coarse 
reddish sandy pine ridge loam characteristic of the Murray Valley. It 
ranges between 2 ft. to 4 ft. in depth over a rubbly marl. The surface 
is slightly sloping towards the east, and on the whole it is well drained 
and admirably adapted for citricultural purposes. 

At the time of making the juice tests outlined herein the trees on the 
Sweet Orange and Rough Lemon stc^cks had fruited over a period of 14 
years, with the exception of the Valencia Late, which had borne for 12 
years only. 

The trees worked on Seville and Pomelo stocks had cropped from 10 
to 12 seasons, whilst the whole series growing .on the Trifoliate stocks had 
seven yeais of cropping recorded to their credit. 

♦ George Quin, Chief Horticultural Instructor, Department of Agnculture of 
Sohth Aueiralia in Bulletin No. 276. 
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These facts as to the origin and ages of the trees are briefly stated to 
indicate that at least some of the important factors which might make for 
varying qualities in the fruits had been much reduced, if not wholly elimi¬ 
nated. Such matters as the relative affinities displayed between the different 
rootstocks and scion varieties worked on them, or the comparative habits 
of growth and branch developments, or quantitative yields of oranges are 
not for the present under review, excepting to remark, in passing, that 
without exception the trees are normally healthy, thriving, and yielding well. 

In planning the research conducted during the orange harvesting 
season of 1931, trees were selected from which fruits were gathered at 
fortnightly intervals extending from May 22nd to July 31st in the cases of 
the Washington and Thompson’s Navels, from August 28th to October 23rd 
in that of the Mediterranean Sweet, and from August 28th, 1931, to 
February 26th, 1932, llie V'alencia Late fruits w^ere harvested. The two 
rootstoc^ks on which the Washington and Thompson’s Navel fruits were 
produced were Sweet Orange and Rough Lemon, whilst those of Mediter¬ 
ranean Sweet and Valencia Late were taken from trees worked on Sweet 
Orange, Rough Lemon, Pomelo, and C, frifoliafa respectively. 

The procedure adopted consisted of gathering 12 oranges fortnightly from 
each selected tree. Six of these gauged from 2^ in. to 2| in. in diameter, 
representing the smaller fruits, and the other half dozen gauged 3 in. to 
3i in. in diameter, thus placing them among the larger sizes. As the season 
advanced it became impossible to adhere exactly to these sizes in so far as 
the Mediterranean Sweet and Valencia Late sorts were concerned. Owing 
to the shortage of crop on the selected trees of Mediterranean Sweet worked 
on both C. ytrijoliaia and Pomelo, slight variations and estimates had to be 
made, which can also be noted in lists containing the working data. 

Each orange when cut from the tree had a label enclosed in its wrapper 
giving full particulars of its origin and grade. The whole series of sizes 
and varieties were then carefully packed and forwarded to the office of the 
Horticultural Branch Department, in Adelaide, for testing. The whole of 
the analytical work and calculations were conducted by Mr. E. W. Pritchard, 
Agricultural Botanist, who is a skilled analyst and ass<x'iate of the Australian 
Chemical Institute. Each half dozen fruits was weighed, and each orange 
halved equatorially prior to the halves being rotated under hand pressure 
on a fluted conical glass lemon squeezer until no more juice could be released 
from the pulp. The juices of the six fruits were then blended and strained 
through a wire gauze sieve having 24 meshes to the inch, and weighed, 
thus giving the data for calculating the percentage of juice by weight to the 
total weight of the whole oranges. As the acids and sugars dissolved in 
the juicy pulp of an orange are the principal factors vhich make for a 
balanced and attractive flavor in the fruit, these alone were determined. 
TUie former by titrations with N/10 soda solution, and the latter estimated 
from readings of the scale on the Brix hydrometer. Using a few drops of 
phenolphthalein solution in the juice as an indicator of changing color, the 
number of cubic centimetres of the soda solution required to neutralize 
10 c. cs. of the blended juices was determined. If the percentage of 
acidity as citric acid is desired, it may be ascertained by multiplying the 
number of c. cs. of the soda solution by *07. 
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In addition to the above chemical and physical determinations the 
texture of the pulp of each lot was recorded by the use of the letters S. 
for ^‘satisfactory/’ M. for “moderately ragg-y or fibrous,” and R. for “very 
raggy or fibrous”. A palate test was also used by setting up a scale of 
impressions indicated as under, V.S. very sour, S. sour, T. tart, T. Mod. 
moderately tart, Sw. sweet, and V.Sw. very sweet. Each sample of mixe^ 
juices was submitted to three or four persons at random for tasting, and! 
the majority agreement recorded as to which term should apply. 

The standard of maturity originally adopted in several Australian States 
was founded on the acidity thus determined from the mixed juices of five 
oranges selected at random. When not more than 23 c. cs. of N/10 soda 
solution were required to neutralize the acids in 10 c. cs. of the juice the 
fruits were deemed to be palatable and wholesome. It was found, however, 
that fruits containing greater acidity were often made palatable by the 
presence of a high percentage of sugar in the juice, and conversely oranges 
with low acidity could, owing to the paucity of sugars in their juices, appear 
very sour to the palate. Further, when acids and sugars are both very low 
in the juice the oranges usually become insipid to the taste. In the tests 
under review this feature was more particularly in evidence in the juices of 
Thompson’s Navel fruits from trees grown on Rough Lemon rootstock.s. 
There may be numerous other reasons for the occurrence of these variations 
in the proportions of the principal factors which make for palatability in an 
orange, but the data obtained thus far would seem to indicate that the kind 
of rootstock used may yet prove a not inconsiderable cause in securing both 
juiciness and good flavour. 

One fact pointed out by other in'^estigators is consistently emphasised 
by the figures presented in these studies—excepting in those relating to 
the Valencia Late—and that is, that quite irrespective of variety of orange 
or of the kind of rootstock used, under ordinary conditions the comparative 
sizes of the oranges on a tree afford an indication of their respective advances 
towards maturity. In other words, the juice of an average small orange-- 
up till mid-harvest period at any rate—may be calculated to contain a higher 
percentage of acid than the large one picked from the same tree and at 
the same time. 

ACIDITY 

The fruits of Thompson’s Navel, when grown on the Sweet Orange 
rootstock, displayed appreciably greater acidity than those from trees worked 
on the Rough Lemon. In the small sized fruits it ranged from the equivalent 
of 15*6 c. cs. to 12 c. cs., with an average through the testing period of 
18*71 c, cs. of the soda solution. In the large fruits a variation of from 
16*5 c. cs. to 9*8 c. cs., with a seasOo’s average of 13*15 c. cs. was recorded. 
The fruits of this variety, when worked on the Rough Lemon stock, showed 
b the sm^ler sizes a range from 13’8 c. cs. to 9*6 c. cs., with an average 
11*28 large oranges extended from 14*8 c.cs. to 8*9 c.cs., 

the Washington Navel on Sweet Orange rootstock, the 
to" 12*0'c.csv^;^ver$gh;ig 15*8 .cics.,;' 
from 18*;7,. '■'!<?,1^2 c.ics.,; or W 

of/-,-14*,5 ■c.csi-- Th^/^fruiti.-of'./thifiva^ ■" 
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On Roug:h Lemon ranged in the smaller sizes from 15'3 c.cs, to 11*0 c.cs., 
averaging 13*18 c.cs., and in the larger sizes from 15*2 c.cs. to 10*4 c.cs., 
or an average of 13*01 c.cs. 

When the data from the small and large fruits of Thompson’s Navel 
worked on Sweet Orange are aggregated their average acidity is equal to 
13*43 c.cs., and the oranges grown on trees of this variety worked on Rough 
Lemon rootstocks averaged 11*25 c.cs. Making similar aggregations of 
the fruits of Washington Navel grown on Sweet Orange rootstocks an 
average equal to 14*90 c.cs., and from fruits of this variety grown on Rough 
Lemon rootstocks the acidity stated in terms of c.cs. of N/10 soda solution 
is only 13*10. It would appear from the above that the acidity in the fruits 
from Thompson’s Navel trees grown on Rough Lemon stocks is approxi¬ 
mately 16*25 per cent, lower than that in fruits of the same variety when 
grown on Sweet Orange seedling stocks. In the case of W^ashington Navel 
the acidity in fruits produced on Rough Lemon rootstocks is calculated to 
be 12*08 per cent, less than in those grown on the Sweet Orange rootstocks. 
It will be noted that the first lot examined was not necessarily the most 
acid in the season’s work, neither was the dec line in acidity .found to follow 
any regular graduations from fortnight to fortnight, excepting in Valencia 
Late fruits. 

SUGARS (AS SUCROSE) 

It wdll be noticed from the accompanying tables of figures that the total 
sugar contents of the 'Phompson and Washington Navel oranges varied only 
very slightly throughout the 10 weeks from May 22nd to July 31st, though 
they are consistently higher in fruits from trees of both varieties when 
worked on the Sw’ect Orange rootstocks. In all cases, irrespective of variety 
or stock, the smaller navel fruits consistently displayed a slightly higher 
percentage of sugar content than was found in the larger sizes. 

The average percentage of sugar found in Thompson’s Navel fruits of 
small and large sizes grown on Sweet Orange stocks was 12*24, and wdien 
taken from trees on Roug'h Lemon 11*14 per cent. Washington Navels of 
l>oth sizes produced on Sweet Orange stocks an average percentage of 11*15, 
and from similar fruits grown on Rough Lemon sKx'ks the average percent¬ 
age w^as 10*85. 

JUICE (PERCENTAGE BY WEIGHT OF WHOLE FRUIT) 

With one exception in each of the series the percentage of juice by 
weight to that of the wdiole fruits w^as slightly lower in the small sized 
oranges, but these differences were negligible. Tn each itistance, however, 
fruits of both varieties carried more juice when growai on Sweet Orange 
stocks than on the Rough Lemon. 

The Thompson’s Navels on Sweet Orange stocks averaged 34*80 per 
cent, as against 33*28 per cent, from fruits produced on Rough Lemon 
stocks, whilst the Washington Navels displayed averages of 41*75 per cent, 
on Sweet Orange and 40*65 per cent, on Rough Lemon stocks. 

Of the eight series of tests made wdth these two navel varieties the 
fruits in five of them, which were gathered on May 22nd, displayed the 
highest percentage of juice found throughout the series. Of the Thompson’s 
Navel one each of these extra juicy lots was grown on Orange and Lemon 
'stocki respectively, in the case of the Washington Navel two were 

grown on tr^s worked Orange and one on Lemon rootstock. 
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PALATE DETERMINATIONS 

The larger sized fruits of Thompson’s Navel grown on trees on Sweet 
Orange stocks were classed as “sweet” on June 5th, but the smaller sizes 
did not reach this condition until the third picking on June 19th—a fortnight 
later. 

On the Rough Lemon stocks fruits of this variety, both small and 
large, were classed as “sweet” on May 22nd. 

The larger sized Washington Navels grown on Orange rootstocks were 
deemed to be “sweet” on June 19th, but the smaller sizes were not classed 
as “sweet” until a fortnight later, that is, on July 3rd. The smaller fruits 
grown on Rough Lemon rootstocks were declared “sweet” to the palate 
when tasted on May 22nd, but were more consistently so four weeks later, 
when the larger sized oranges were classed as “sweet” on June 19lh. It 
will be seen, therefore, that ITiompson’s Navel oranges of various sizes 
taken from trees on Rough Lemon stocks are classed as “sweet” from two 
to four weeks earlier than when this sort was produced on Sweet Orange 
stocks. 

The Washington Navel fruits from trees on Rough Lemon stocks could 
be declared consistently sweet on June 19th, and the larger sizes from trees 
On Sweet Orange stocks from June 19lh also, but the smaller sized fruits 
did not reach this condition until July 3rd—a fortnight later. 

TEXTURE OF PULP 

The texture of the pulp is gauged from the comparative proportions 
and coarseness of the **raggy” fibrous tissues which envelop and separate 
the juice sacs. This ragginess appears to be frequently an evidence of 
“dryness”, or lack of juice in the pulp. In the case of 'Fhompson’s Navel 
fruits—^vhich have an unenviable reputation for developing ragginess—the 
orange rootstock would appear to exercise an appreciable influence towards 
the reduction of this undesirable quality in the pulp as compared with similar 
fruits from trees of the variety when growing* on Rough Lemon rootstocks. 
The pulp of the fruits of Washington Navels, whether taken from trees 
worked on Sweet Orange or Rougdi Lemon, in none of these tests were 
classed other than as “satisfactory,” which implies the absence of anything 
other than normal development of the essential fibrous tissues found in and 
around the edible pulp of the orange. 

Taking the average throughout the season of the acidity, sugar and 
weight of juices found in the small and large fruits combined, the following 
table enables a comparison to be drawn between the effects of the two 
rootstocks on the principal constituents of the Washington Navel and 
Thompson’s Navel oranges : 

Sweet Orange Rough Lemon 



Stocks 

Stocks 

Acid— 

c. cs. 

c. cs. 

Washington Navel 

14-90 

13*09 

Thompson’s Navel 

13*43 

11*24 

Sugar— 

per cent. 

per cent. 

Washington Navel 

11*15 

10*85 

Thompson’s Navel 

12*24 

11*14 

Juice— 

per cent. 

per cent. 

Washington Navel 

41*75 

40*65 

Thompson’s Navel 

84*80 

83*28 
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THE BETTER UTILISATION OF FORESTS 
FOR GRAZING* 

F or tile Conlerenee of the Animal Husbandry Wing- of the Indian 
Council for Agricultural Research held in Delhi in February, it 
was originally intimated that the title of this article would form 
an item oi the agenda, and steps were taken to have the Forest 
Department represented at the discussion, but unfortunately it 
was subsequently omitted and an excellent opportunity has thus been lost 
for demonstrating to those interested what is being done by the Forest 
Department in various parts of India to help the onmindars and villagers 
in their grazing problems. The following notes have been collected with 
the object of summarising the present position : 

Statistics of Forest Grazing .—Out of the total land in the charge of 
the Indian Forest Department (225,000 sq. miles) over half (124,000 sq. 
miles) lies in Burma, where the grazing question is of minor importance 
owing to the sparseness of the population. We are chiefly concerned with 
the remaining 100,000 sq. miles in India proper. Out of this total forest 
area, practically 80,000 sq. miles are open to grazing but the incidence of 
grazing varies enormouslv. The higher Himalayan forests are practically 
unused, and the great belt of forest along the foot of the Himalayas in 
Bengal and United Provinces is out of reach of the cultivators ; in fact, out 
of 41 million head of cattle in U. F. only one million, or 2J per cent., make 
any use of forest grazing areas. In the Punjab the foothills belt is much 
more densely populated and thus the forests are much more heavily grazed. 
In the Central Provinces, Bombay and Madras, also, the agricultural popu¬ 
lation makes greater use of the forests, which are here interspersed among 
(ultivation. Fven so, grazing is generally confined to the outer fringes of 
each forest block, so that figures of general incidence do not give anv 
true indication of the tremendously heavy incidence which occurs in many 
localities. The value of grass and grazing obtained from forests free or at 
concession rates varies from over Rs. 20 lakhs in the Punjab for less than 
7,000 sq. miles of forest, to less than Rs. 20,000 in Assam for 20,000 sq. 
miles. 

Extent of Problem .—It must be remembered that the forest grazing 
problem is only one part of the much larger problem of Indian animal 
husbandry as a whole, and that the obvious remedies indicated by the 
Royal Commission on Agriculture for the general improvement of farm 
animals and the means of feeding them, apply equally to communities 
dwelling in or near forest tracts. There are, however, additional considera¬ 
tions applying to the interaction of grazing and forest management which 
make it all the more essential that the vast numbers of excess cattle main¬ 
tained by most village communities living near forests should not become 
drain upon forest resources. _ 

* From the “Indian Forester,” Volume I-IX, No. 3, March, 1983, 
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Most of the early forest settlements were so liberally framed that no 
check can be exercised under them uix>n the number of animals which can 
graze in a given forest area, and with the phenomenal growth of population 
and of live-stock under the protective influence of British rule, what was 
originally a reasonable privilege to graze a few head of cattle has now 
grown into an intolerable burden or over-grazing, which not only ruins 
any chance of improving the forest silviculturally, but in many c'ascs is 
leading to active erosion and the eventual disappearance of any vestige 
of woodland or even of grassland. 

Chissificalio}! of (inissliDuLs accorcU)iv^ io Ruin full. —The Agrit'ult ural 
Department has proved by practical demonstrations that while continuous, 
unl'mited, and uncontrolled grazing ('reates definite deterioration, grazing; 
in itself, when properly regulated, is not necessfirily an evil even in int(*n- 
sively managed timber forests. Kven intensive grazing, provid(‘d it is 
properly controlled and not continiuius, will allow the veg(‘talion to follow 
out its natural progress towards an ecologically higher type of plant ( (nnmii- 
nity. Hut the actual amount of grazing which will not interfere \^*ith such 
progress depends largely upon the amount and flistribution of the rainfall. 
We can thus classify all forest grazing grounds into one of two classes 
which arc separated roughly by the 50 inches of rainfall mark. 

In the heavy rainfall class with anything over 50 inches, the natural 
vegetative cover which tends to develop is some form of dense tree forest, 
in which grassland is scx>ner or later ousted by tree growth, and if grasses 
occur, they tend to be large perennials of coarse and fibrous texture. In 
such conditions any attempt to improve the grazing* quality of open forest 
or scrub land must involve interfering wulh the natural tendencies of nature 
by delaying the advance of denser jhngle. Timber production and grazing 
improvement are therefore incompatible in such areas. 

In the areas of light or deficient rainfall, however, things arc quite 
different. Here grasses rather than trees form the major part of all natural 
crops in all stages of development, and even the ideal or climax forest 
generally contains a large amount of grass. Moreover, the highest species 
of grass in an ecological sense are also the most valuable for feeding 
purposes, because leafy annual grasses are not, as a rule, ousted by the 
coarser perennial fibrous ones on such sites. In the dry zone the best 
fodder is, as a rule, found on the damper sites. Maltreatment by continuous 
overgrazing will inevitably throw such areas back to a less valuable fodder 
type as well as causing deterioration of the forest, while better utilisation 
of the fodder is synonymous with better forest management. It is in such 
areas of light or deficient rainfall that Dr. Burns’ illuminating experiments 
on grazing in Bombay have been made, and it is obvious that it is in such 
areas that the Forest and Agricultural Departments can best co-operate in 
demonstrating better utilisation of forest grazing. 

Findings of the Roviil Commission on Agriculture in India, —The recom¬ 
mendations having a direct bearing upon the forest grazing problem were 
as follows (page 276 of Commission’s Report): 

1. Grass cutting should be encouraged as an alternative to grazing. 

2. The grazing of inferior cattle in the forests should be 

discouraged. 
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vS. The intensity of jq^razing- consistent with the proper develop¬ 
ment of the forest and the preservation of desirable grasses 
should he determined as soon as possible. 

4. Forest areas in each Province should be classified with a view 
to determining which are most suitable for the growtli of 
timber, for preservation under forest on physical grounds, 
or for development as fodder reserves and grazing grounds. 

Of these, Nos. 1 and 2 are largely dependent upon the wider question 
of the improvement of stoc'k as a whole. The Forest Department cannot 
progress far in substituting grass ('uttings for grazing unless and until the 
villagers have cattle for which it is worth cutting grass. Even partial 
stall-feeding is only worth while for picked animals and is out of the question 
for large herds of semi-starved animals. Similarly the grazing of inferior 
cattle in forests cannot be discouraged actively until the large problem of 
reducing the numbers of surplus cattle has been taken in hand. 

No. 3 and 4 also seem to be rather superfluous until more practical steps 
have actually been taken to reduce the incidence of grazing where it is 
obviously excessive. There Is little point cither in knowing the proper 
intensity of grazing for any given site, or in segregating land for timber 
production, w’hen the whole of a forest is in actual fact deteriorating rapidly 
through overgrazing. 

SUMMARY OF POSITION IN DIFFERENT PROVINCES 

—No large scale fodder operations have been undertaken, and 
taken as a whole, the grazing problem is not acute. Substitution of grass 
( Utting for grazing is nut possible, but the influx of graziTS from outside 
the Province has rendered necessary the reservation of grazing grounds for 
local needs. Where there is local demand for fodder, arrangements have 
been made to set aside portions of Unclassed and Reserved Forests for 
grass cutting. 

Bengal .—In Northern Bengal the combination of grazing with profit¬ 
able forestry is impracticable owing to the denseness of the forest growth. 
A great advance in encouraging stall-feeding has been made by building 
haihajis (cattle sheds) at (iovernment expense and charging only a nominal 
rate for cut fodder. This was very unpopular at first but the graziers are 
now beginning to sec that their cattle are improving, and are in places 
applying to be allowed to build their own haihiuis. 

In Southern Bengal there is of course no grazing whateviT in the 
Sundarbans. In the remaining forest divisions, available grazing grounds 
have been invaded by Eupatorium, whose shrub growth kills out the grass. 
IVoposals for the transfer of certain hhas mahal forests to the b'oresl Depart¬ 
ment are under consideration, but it would be preferable to run them as 
grazing grounds rather than attempt to exploit the scanty forest growth 
they contain. Villagers would have to undertake the cutting back of 
Eupatorium and the planting of “African grass“ wdiich have been favourably 
reported on by the Agricultural Department. In the Chittagong Hill Tracis 
all cultivation is shifting, and here again all abandoned cultivation is invaded 
by Eupatorium, 
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Ihhar mid Orissa .—(iavcrnment forests here are only 3 per cent, of the 
Province and are true forests with no natural f^rassland. Where grazing 
is allowed it is governed by rotational closures under the working plans. 

Bombay .—Much work has been done by the Agricultural Department 
here in grass improvement, particularly in the dry tracts, proving clearly 
the need for fencing, limitation of head of cattle, prevention of grazing 
during early mons<X)n, provision of watering facilities, and tree planting for 
shade. The Forest Department as tenant of a large portion of the true 
grazing land has co-operated in this M^ork and has already arranged for 
proper grazing rotations and facilities in several of their Working Plans, 
notably that for Jumner. Sptxdal areas for grass cutting are reserved for 
local users where this is necessary. The (Grazing Rules provide for the 
limitation of head of crtttle by the Collector, but this has never been made 
use of, and excessive grazing is almost universal, to the detriment of both 
the stock and the grazing grounds. 'I'he problem is particularly serious 
in Bombay Presidency’s dry tracts. 

Burma .—As explained in the introductory notes, the question of grazing 
improvement is a minor matter in Burma, and this province may be omitted 
altogether from the discussion. 

Central Provinces .—Although there arc large areas in the 19,000 square 
miles of Government forest which are not grazed at all, an immensely heavy 
incidence occurs in all fringes of forest adjoining cultivated areas. The 
cultivators in such places take no steps to reduce the size of their herds, 
which arc only thinned out periodically by famine years. The cultivators 
who live beyond reach of any forest, on the other hand, keep only such 
cattle as they can keep properly fed^ Unfortunately the chance of improving 
the kx:al breed in non-forest areas is spoilt by the fact that all replacements 
are made from purchases of the cheap and underbred animals from the 
forest fring-e herds. 

The regulation of forest grazing is done under all working plans because^ 
approximately 80 per ('ent. of Government Forests and nearly all private ones 
are classed as pasture land in which, according to the Royal Commission 
on Agriculture, the preservation and improvement of pasture should be the 
primary object of manag-ernent. Revisions of plans are scrutinised by a 
specially appointed revtaiue officer who tours the tract in the company of 
the forest working plans officer and discusses the draft prescriptions which 
are to affect the grazing with him. The officially accepted incidence is 3 
acres per head, but this is often reduced, as the revenue officer frequently 
finds that there is not enough grazing for the existing cattle and therefore 
prescribes a higher incidence. If the working plan officer protests he is told 
that the forest is not classed as a tree forest. It is generally recognised 
that the incidence should be very much lighter on light sandy soils, but no 
figures are available in support of this. Many of the best fodder grasses 
are annual, and if heavily grazed, they are ou.sted by the coarser perennial 
grasses or shrubs such as Cassia tora, and heavily grazed areas can only 
be saved from deterioration by periodic closure, and by a drastic reduction 
in the useless herds of forest fringe grazers. 

Experiments are in progress in several forest divi.sions to determine 
the best method and sea.son in which to harvest the grass crop from various 
types of forest land, comparing fertile valleys with the higher waterless 
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tracts, and also to determine the permissible grazing incidence for sucli 
types, b rom results to date it appears that very h^ngtliy closures do not 
bring about any cunuihitivt^ improvement in the grass crop after the third 
year of closure. Local experiemee also tends to show that at any rate 
On trap soil some grazing is indispensable in securing the natural regenera¬ 
tion of teak. 

It can thus be seen that the whole silvicultural prospects of the Province 
are bound up in the success!ul iec'oiK'ilation ot the tronllicting claims of 
pasture preservation and the production ot the vast quantities of poles and 
fuel wood wliich are equally essential for the weliare of the C. i\ agri¬ 
culturists. 

Madras, —1 he lorest grazing problem in this Presidency is complicated 
by the tact that the heaviest incidence falls upon the piniciinyal ioiests 
which adjoin the villages more closely than tiie reserves do. 1 iie f orest 
Department has no data whatever lor the pmicluiyat forests, and al>solul<.‘ly 
no control over them as tliey are entirely separate (roin tiie barest aamini?»- 
tration. All we know is that there is almost universal deteruiratiun owing 
to excessively heavy and unregulated grazing. 1 his also applies to reserves, 
but to a lesser extent because, in must working plans some attempt iias 
been made to provide lor closure at least for ft)resl regeneration work. 
12^ per cent, of torests under the Forest Department have some lonn of 
closure applied to them. 'Phe grazing incidence in reserves is nominally 
5*5 acres per head, but in pcqjulous districts (c.g.^ l.ower Godaveri) it falls 
to 2 acres for the district, wiiich represents an enormously heavy incidenct* 
in the fringe of forest adjoining cultivation. fhe C'hief Conservator of 
Forests recommended in 1920 that a reduction of grazing should be eflected 
by the enhancement of grazing fees and that grazing in reserves should be 
controlled by forest blocks instead of by ranges—/.c., reducing the size of 
the control unit. 'Phis, however, was not accepted by the Government, 
and the result is that the damage and deterioration from over-grazing in 
the drier parts of the Presidency are becoming rapidly worse. 

Punjab. —It has been fully realised for many years past by all forest 
officers in the i’unjab that very rapid and widespread deterioration was 
taking place in almost ail the footliill forests through over-grazing. Several 
papers and publications have emphasised this. The historic examples of 
the Hoshiarpur clios, and the denudation and erosion which are rapidly 
ruining the grazing value of the foothill grazing grounds, are undeniable 
facts which are only slowly penetrating to the notice of a wider public. 
Unfortunately very little can be done until public opinion has come in on 
the side of regulation and restriction of grazing, and legislators dependent 
upon popular vote will not risk a loss of popularity by taking up restrictive 
measures. We as forest officials know fully w^ll what is required, but 
there is no possibility of carrying out what is necessary unless and until 
the grazing communities of the foothills can be persuaded to try restriction 
of grazing in their own interests. Meanwhile widespread deterioration 
goes on apace and gets obviously worse each year that proper management 
of the grazing grounds is delayed. 
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United Provinces .—Out of 41 million head of cattle in the Province, 
only one million makes any use of forest g^razing;. In the U. P. forests, 
grazing forms only a small part of the larger problem, for there is far 
more need for grazing regulation in the 25,000 square miles of other waste 
lands than in the 5,000 square miles of reserved forest. 1'hc amount of 
denudation and erosion going on at present in many of the plains districts 
such as Ktawah is appalling, and is very largely due to over-grazing on 
land which is peculiarly vulnerable to damage once the original mat of herb 
covering has been destroyed. 

It has been definitely proved that a supply of good fodder grasses can 
be much improved in usar and ravine lands by simple (dosure to grazing 
and substituting grass cutting, or restricting the grazing* to definite periods. 
Improvement of grazing in the reserved forests has been prescribed in 
several of the current working plans, e.g., cutting back thorny plants 
usurping grasslands and introducing better fodder grasses. 
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THE RICE CROP IN BURMA* 


HISTORY 

N O rocoifls ;irt‘ available of the extent of paddy cultivation in 
Hurma hebjre the 19th ('eiitury, l)ut there is little doubt that 
the crop has provided the staple food of the inhabitants of 
Lower Burma at least from earliest times, as rice is considered 
to be indigenous to that part of south-eastern Asia in whicl) 
Lower Burma is situated. It has also no doubt been cultivated in tapper 
Burma for many yc'ars, and the early irrigation systems there were started 
in the vi('inity of tlie Burmese ( oui ts. 

Belong the third deiade of the 19th century and tin* British connection 
the crop was (ultivated lor liome consumption only, and there w^as no 
export trade, except in small quantities from Arakan. i he Arakan Division, 
Amherst, Tavoy and Mergui Districts of I'enasserim came under British rule 
in 1825, and me remainder ol Lower Burma wancii incliKles the Leg^u and 
Irrawaddy Divisions, and the 1 baton, Salween, and Toungoo Districts in 
tj;j54-55. Lpper Burma came under British control thirty years later in the 
\ear 1885. 

At the dilTerent times tlie vaiious tracts of Lower Burma came under 
British control, the extensive plains on wiiii h paddy is now cultivated wert 
mainly swamps, cDvercvl with ioiest vcgeuitiim and sparscy populated, the 
inhabitants living in small si'altired hamlets, and subsisting on fishing, salt 
boding, and siiilting paddy cultivation in clearings, 'liieie was little or no 
trade in rice ext epi tor barter in excliange lor other commodities ol lite. 

In 1830, the area under paddy, was about 66,000 acies in Arakan, and 
about 40,000 ai i e.'. in Amlieist, Mergui and 1 avoy Disu icts. In 1855 it 
had increased to Ja0,00U acres in the lormer and to 180,000 in tlie latter, 
and Akyab exported about 200,000 tons of paddy per annum. 

In 1855 the area under paddy in the Pegu and Irrawaddy Divisions, 
and the Thaton, Salween, and Toungoo Districts was about 563,000 acres, 
giving a total for the wliole of Lower Burma (if 993,000 acres, or about 
one-tenlb of tlie area now under lullivation there. 

The great extension that has taken place since that date is due 
mainly to the establishment of a sidtldcl (iovernmenl in the I'ountry, wulbout 
which the capital that was nec'cssary to develop the land and build up a 
rice trade could not have been obtained. 

LanJ Policy .—Tlie policy of (lovernmdnt was to make it as easy as 
possible for the people to take up land in I^ower Burm<i, and immigration 
from Upper Burma and India was t ni’ouraged on aec ount of the sparseness 
of the population in Lower Burma, ('ultivators who look up land acquired 
Landholders’ Rights over it after the continuous payment of Land Revenue 

* 15y J. W, Brant, M.A., B.Sc,, I.A.S., I)<)pii!y Director of Agriculture, Burma, 
in Agricultural Survey No. 17 of 1932, 
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for a period of 12 years. Up till 1860 the number of immigrants was 
small, and they came mainly from Upper Burma, but after that date 
increasing numbers came from India. The majority of the Indian immi¬ 
grants however were labourers, and although some ot them settled on the 
land the numbers that have done so are comparatively small. 

After the general rise in prices that took place about 1870, scfttlers 
began to pour in in large numbers from Uppt'i Burma, while at the same 
time the Madras Chettyars bc^gan to arrive in increasing numbers as there 
was a demand for the capital they could supply, and the security they 
could obtain was gocjd. The majority of the present day paddy cultivators 
of Lower Burma arc there'fore the descendants of the original inhabitants 
and of immigrants from Upper Burma, and a few descendants of Indian 
settlers. 

A feature of the history of paddy cultivation in Lower Burma in con¬ 
trast with that of the older rice-producing countries of the east is that 
almost the whole of the area has been brought under cultivation during 
the last 60 years by .small cultivators producing for an export market, the 
work having been financed mainly by Madras Chettyars. In Upper Burma 
extension is due mainly to irrigation works earned out by Ciovernment. 

Communications .—Before the British connection Burma was practi¬ 
cally roadless and nothing more than jungle tracts existed. Communica¬ 
tions were therefore? mainly by waterways by means of slow-moving 
country craft. From 1860 onwards communications were steadily improved, 
in 1868 the Irrawaddy Flotilla Company started operations on the inland 
waterways of Lower Burma, and ih the course of the ne’xt 10 years had 
built up a fleet of 29 steamers and 40 flats which has steadily increased 
till the total number of craft operated by the Company over all the main 
waterways in Burma is now about six hundred. Within recent years 
smaller companies have started operations and communications by all 
inland waterways are now good. 

Roads and railways wifre constructed, the first railway line to be 
opened being the Rangoon-Prome line in 1877. The line to Toungoo was 
completed 8 years later, and this was followed by the line to Mandalay in 
1894, and the Mu Valley Section in 1899. 

Since that date road and railway construction has continued, the most 
important railway extensions so far as paddy cultivation is concerned being 
the Pegu-Moulmein Branch with its extension to Ye and the Letpadan- 
Bassein Line with its branches connecting the rice-growing districts of the 
Irrawaddy Division with Rangoon. 

Between 1870 and 1900 the Twante Canal was improved, the Pegu- 
Sittang Canal and the Pegu-Kyaikto Canals were cut in order to provide 
inland waterways for country boats and small steamers. 

Embankments and Caimls .—In Lower Burma embankments are neces¬ 
sary in some tracts for the protection of crops against floods and canals 
are required either for communication or for drainage purposes. In Upper 
Burma canals are needed for irrigation only. 
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In 1880-81 the Maubin Island Embankment protecting 140,000 acres 
was completed. In 1881-82 the Kyan^in, Myanaung, and Henzada sections 
of the Irrawaddy embankments, protecting an area of 630,000 acres were 
completed, and this was followed by the completion in 1887-88 of the 
Sangyin-Sagaggi section, pix>tecting 30,000 acres and the ThOngwa Islano 
section protecting 40,000 acres, in 1896. 

In 1883-84 the Sittang Embankmcfnt protecting 40,000 acres was 
completed and the work connet ted with the Pegii-Sittang Canal opened in 
1887-88 incidentally protec ted an area of 30,000 acres. In 1922-23 the 
riiongwa Island Kinbanknient protecting 63,000 acres was completed and 
this was followed by the completion in 1925-26 of Tamatakaw Embank¬ 
ment in Pyapoii i-)istrici protecting 14,000 acres from salt water inunda¬ 
tion. 

In Upper Burma, the Burmese irrigation systems w^ere improved from 
1890 onwards and major works were also undertaken. In 1902 the 
Mandalay Canal irrigating 90,000 acres was opened, and this was followed 
by the opening of the Shwebo Canal in 1906, and the Mon.Canal in 1911, 
the areas irrigated by these two canals being 290,000 and 70,000 acres 
respectively, in 1918, the \"c-u Canal irrigating 90,000 acres was opened, 
in addition to the above major works, embankments and small canals of 
lu<.:al importance have been made by cultivators, aided in most cases by 
loans under the Land Improvement Act. 

These figures show that ine* extension of paddy cultivation has taken 
place mainly in Lov\er Biiiina and it is in J-ower Burma that the patldy 
industry of the coumry has been built up, as the Upper Burma crop is all 
tequired for local consumption. From 1855 onwards the area increased 
rapidly, but it was about 1870 that llie most rapid extension began. Between 
1860 and 1870 tlie area increased by about 4U0,000 acres, and during eacn 
ol the following two decades the area in Lower Burma extended by about 
1,300,000 acres. From 1890 onwards the figures apply to the wliole of 
Burma, and the increase tluring the next 10 years was over two million acres 
in Lower Burma and 600,000 acres in L pper Burma. Between 1900 and 191U, 
the rate of increase was less than during the previous two decades and 
although the best of the land had been taken up by this time IJ* million 
acres were brougiit under cultivation in Lower Burma during that period. 
From 1910-20 the area under paddy increased slightly, the total area under 
cultivation being about 10^ million acres. On account of the very high 
prices ruling lor paddy alter 1920 a lurther two million acres were brought 
under cultivation between that dat^ and 1930. Much of the land that was 
brought under cultivation during this period consists of accretions on the 
sea coast, and low-lying areas that can only be cultivated with deep water 
paddy, and as the crops on many of these are liable to be destroyed wholly 
or partially by flooding they can only be cultivated prolitabiy when paddy 
prices are high. 

Prices ,—In 1840 the price of paddy iii Rangoon was Rs. 8/- per 100 
baskets as there was no market lor it at this time and it rose from 
Rs. 12/- in 1850 to Rs. 45/- in 1855. In 1860 the price was about 
Rs. 50/- per 100 baskets and it rose to about Rs. 70/- in 1870. In 1880 the 
price lose to about Rs. 100/- and it fluctuated round about Rs. 90/- and 
Rs, 95/- till 1900, although at various periods it rose much higher on 
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account of scarcity in India, and it is recorded that the* price was as high 
as Rs. 195/- at one period in 1877 on account of famine there. The bulk 
of the paddy land in Lower Burma was reclaimed during the period from 
1870 to 1900 and the price ranged round about Rs. 95/- per 100 baskets. 
From that time onward till 1914 there was a general rise in prices to 
about Rs. 130/- hut after a few years of fluctuating prices at the 
beginning of the war, prices rose to about Rs. 190/- or more in 1920, ana 
remained about the same level for the seven following years when there 
was a ge'neral decline to Rs. 130/- in 1930. In 1931 due to world-wide 
trade depression the prices fell to about Rs. 75/- per 100 baskets, but at 
tile time of writing (February 1932j tlicy have risen slightly to Rs. 100/-. 
'Ihe most important external iactor tnat inlluencea the rapid extension oi 
paddy cUitivuLion and piices was tne geneial cleveiopmenl liiat took place 
all over tiie east, as a result ol tne opening ol tne’ Sue/, ( anal in 18/0, 
tne improvement of steam snipping about tne same time, and tbe exien.'sioi. 
oi banking. 

At first the European market w^as the most important but there has 
be’en an increasing demand for Burma rice to feed labourers employed in 
plantations and employed in industry in the east, as well as in Africa and 
the West Indies, and at the present time the eastern market is by iar the 
greatest. The rice-milling industry developed rapidly to supply the 
demand for rice, ships were available for transport, and capital was 
provided for the movement of the crop. 

On this account the cultivator has for the last 80 years had a ready 
market for all the paddy he could produce, and as there has been a steady 
increase (apart from small fluctuations) in prices throughout tiie period 
the circumstances tiave been very favourable for the rapid expansion Uial 
has taken place. The beif^t ol the paddy lanil however has already been 
taken up, and increased production in the future will have to depend on 
belter tanning rather than extension of the area under cultivation, as the 
lime appears to have arrived wlien extensive methods of cultivation c:an no 
longer b(i applied to increase production. 

CONFIGURATION. CLIMATE. SOILS AND 
RICE-GROWING TRACTS 

Configuration .—The greater part of Burma which extends from lati¬ 
tude 10^’N. to 27^^N. lies within the tropics. To the nortli there is a 
tangled mass of mountains from which three main ranges spread out 
towards the^ south. From the north towards the south-east the Sham 
range extending almost to the south of lenasserim Division forms the 
eastern boundary of the country. From the north to the south-west there 
is the Arakan range cutting off the Arakan Division from the rest of 
Burma. Between these two, there is the smaller Pegu range dividing the 
country into two halves. The Irrawaddy River which is navigable for 90(, 
miles from the sea, the Salween River, and the Sittang River, all of which 
flow more or less due south are the main drainage I'hanncls of the' country. 
The low-lying delta lands and the coastal plains are intersected by innumer¬ 
able tidal creeks many of which arc navigable*, and it is in these lands 
that the bulk of the paddy crop is produced. 
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Clmiatc .—Burma lias essentially a monsoon climate and i.> entirel) 
dependent on the south-west monsoon for its rainfall. Hie rainy season 
lasts Irom about the middle of May till the middle of October. The 
remainder ol the year is almost rainless, and the lew showers that fall 
during this period are of no agricultural value. 

In the table below, is shown the monthly rainfalls recorded at typical 
Agricultural Stations in Lower Burma and in llpper Burma, Akyab and 
Mudong being typical ol the tracts of heavy rainfall in Arakan and 
lenasserim respectively, Hinawbi of the remainder of Lower Burma, and 
and Mandalay of the Upper Burma dry zone. 



limawbi 

Mudong 

Mandalay 

Akyab 


(Inches) 

(Inches) 

(Indies) 

(Inches) 

January 

0 06 

004 

— 

012 

February 

0 01 

0 01 

0 15 

0 02 

Maich 

0 22 

0-71 

OTl 

:— 

April 

192 

6 50 

1*45 

2-32 

May 

8-23 

21-60 

3-89 

14 64 

June 

IS'66 

41-68 

4 63 

48 *57 


23 69 

60-69 

2 91 

74*78 

August 

19-46 

37 70 

3 07 

56*68 

Sepiember 

1434 

1 33 

5 90 

21 68 

October 

6'85 

4-08 

6 75 

17*45 

November 

105 

1-05 

3 10 

3 67 

December 

OTO 

O'Ol 

0 23 

1 *16 

Total 

94 59 

195 40 

32-19 

241 11 


The country may be divided into three climatic zones. 

Lower Burma JVei Zone .—In the south there is the Lower Burma wet 
zone coviTing rougdily the Begin Irrawaddy, renasseriin, and Arakan 
Divisions. This zone receives directly and almost without interruption the 
rains brought by the south-west monsoon from the middle of May till the 
middle of October. The annual rainfall which in this tract is fairly 
constant from year to year in any given locality varies from 70 to 100 
inches in the Pegu and Irrawaddy Divisions. In the Arakan and Tenas- 
sefrim Divisions (excluding Toungoo District) which are exposed to the 
full effects of the monsoon the rainfall is much higher, and varies from 
180 to 200 inches per annum, although 300 inches have been recorded. 
During the monsoon period, the tempe'rature ranges round about a mean 
maximum of and a mean minimum of 75^F. During the dry season 

there is a short cool spell in December and January with a mean maximum 
of about and a mean minimum of about 65^F. This is followed by 

a hotter period extending to the middle of May during which the mean 
maximum is about 98<^F and the mean minimum 76<^F. 

Upper Burma Dry Zone .—To the north of this zone lies the dry zone 
of Upper Burma, comprising mainly the Magwe and Mandalay Divisions 
together, with Sagaing and Lower Chindwin Districts of the Sagaing 
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Division where the rainfall varies from 30 to 40 inches per annum. During 
the rainy season from May till October the temperature ranges round about 
a mean maximum of 85^^F. and a mean minimum of During the dry 

season the mean maximum and minimum temperatures from the middle of 
November till the middle of February are about 80<^>F and 65^*F. respec¬ 
tively but this comparatively cool spell is followed by a hot period till the 
middle of May during which the mean maximum is about lOO^F. or more 
and the mean minimum 76^F. 

Northern Wet Zone of Upper Burma .—Beyond the dry zone there is 
the small northern wet zone of Upper Burma situated in hilly country 
comprising mainly the Bhamo, Myitkyina, Katha and Upper Chindwin 
Districts of the Sagaing Division. Here the rainfall varies from 70 to 80 
inches per annum. During the rainy season the temperature in the plains 
is much the same as in the Lower Burma wet zone, and during the dry season 
it approximates to that of the dry zone though considerably cooler on the 
whole. 

Soil .—The paddy soils throughout the country are mainly alluvial. In 
Lower Burma they are almost entirely old alluvium, and they are situated 
in the low-lying plains of the delta and lower reaches of the Irrawaddy 
River and its trihutaries, in the plains along the lower reaches of the 
Sittang and* Salwc?en Rivers and their tributaries, and in the alluvial coastal 
plains of Arakan and Tenasserim. The paddy soils in Lower Burma may 
De classed as fairly heavy clays or clay loams with a stiller subsoil, over- 
lying at greater depths slaty blue clay, sand and gravel. During the dry 
season they crack and bake so hard that cultivation is only possible at the 
break of the monsoon. They are rich in potash and generally deficient in 
nitrogen and available phosphate, but they are on the whole well suited lor 
the cultivation of paddy under the conditions prevailing in that part of the 
country where the land is submerged for the’ greater part ol the monsoon. 

In Upper Burma, paddy is cultivated mainly in low-lying areas where 
the wate’r collects in the rainy season, and on areas that can be irrigated. 
The bulk of the crop is cultivated on alluvial soils which though they show 
greater variation in texture than the Lower Burma soils may be classed as 
clays. These soils are difficult to work until they have been saturated with 
water and the heavier types are even more sticky than the Lower Burma 
soils, as they generally contain a higher percentage of clay and less silt. 
These soils are rich in potash and gefnerally deficient in nitrogen and avail¬ 
able phosphate, and differ mainly from the alluvial soils of Lower Burma 
in that they are alkaline, while those of Lower Burma are acid. Ir 
the table below are shown the analysis as carried but by the Agricultural 
Chemist, Burma, of soils from Agricultural Stations in Lower Burma and 
Upper Burma. These are fairly typical of the soils of the tracts in which 
they arc? situated. 
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ANALYSIS OF SOILS FROM AGRICULTURAL STATIONS 
CARRIED OUT BY AGRICULTURAL CHEMIST, BURMA 

Mechanical Analysis 


Upper Burma 

Lower Burma (rainfe'd paddy) (Paddy under 
_____ irrig-ation) 


Annual rainfall Annual rainfall Annual rainfall 
96 in.-lOO in. 200 in. 30 in. 



"r5 

u 

^ 3 

^ ^ c 
^ 3 g 

£ &.S 

X<ir> 

Myaungmya 

Agricultural 

Station 

Akyab 

Agricultural 

Station 

Mudon 

Agricultural 

Station 

Mandalay 

Agricultural 

Station 

Gravel and Stones 

— 

— 

•04 

— 

— 

Fine Gravel 

— 

— 

•151 

— 

8-0 

Coarse Sand 

3'9 

7 3 

48 371 

507 

4-11 

Fine Sand 

2 9 

10 0 

16 15 

17-90 

18-17 

Silt 

33* 1 

24 0 

12-87 

21-40. 

12-75 

Fine Silt 

43 5 

40*6 

13 75 

33-81 

16-06 

C^-lay 

9 1 

14 8 

6 60 

15-92 

40=20 


Chemical and Physical Analysis 


Lower Burma (rainIc'd paddy) 


Annual rainfall 
96 in.-lOO in. 


Annual rainfall 
200 in. 


Upper Burma 
(Paddy under 
irrigation) 
Annual rainfall 
30 in. 


insoluble Residue 
Soluble Silica 
Ferric Oxide Fe 3 O 3 
Aluminia Al,Os 
Lime CaO 
Magnesia MgO 
Potash KaO 
Soda MagO 
Sulphuric Acid SO, 
Phosphoric Acid Pn( 
Carbon Dioxide CO , 
Organic matter and 
combined water 
Manganese Oxide 
Mn^Oi 

Organic Carbon 
Organic Nitrogen 
Available P gO* 
Available Potash K| 
pH Value Acidity- 
alkalinity 


Hmawbi i 

Agricultural 
Station ; 

j 

Myaungmya ! 
Agricultural | 
Station 

Akyab i 

Agricultural 

Station 

! 

f 

Mudon 

Agricultural 

Station 

Mandalay 

Agricultural 

Station 

63-87 

72-19 

90 74 

80-42 

69-79 

15-26 

— 

— 

— 

— 

3-63 

4-19 

2-55 

2-86 

4-48 

10-07 

9-74 

2-14 

6-88 

10-45 

0-29 

0 12 

0 13 

0-12 

1-38 

2-29 

0-46 

0-43 

0-26 

1-00 

0-57 

0-27 

0 07 

0-35 

0-71 

0-36 

017 

0-16 

0-13 

0-28 

0 08 

0 12 

010 

0-04 

0 02 

j 0-03 

003 

0-03 

0-06 

0-05 

002 

0 11 

0-05 

0-05 

0-52 

5-53 

8-07 

2-53 

6-38 

5-82 


0 06 

0-06 

001 

0-02 

_ 

2 234 

0-064 

1-866 

0 42 

0-72 

0171 

0-07 

1-1412 

0-035 

0 0029 

0 0024 

0 0021 

0 0091 

0*0068 

» 0 0147 

0 0092 

0-0098 

0-0056 

00192 

61 

SB 

(Acid) 

5-5 

8*05 
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Rice-gr(mnng areas .—The main physical factors that have determined 
the distribution of paddy ('ultivalion in Burma are rainfall and soil, as it 
is a crop that requires a larj^e amount of water, and the soil, and sub-soil 
must be sufficiently close in texture to enable water to be kept on the 
fields to a depth of 3 to 6 inches throughout the g'rowin^ season. 

As shown from the Season and Crop report for Burma for the year 
ending* June 1931 and the total area under paddy amounted in that year 
to 12,869,566 ac res. Over 80 per cent, of the crop is produced on the 
stiff alluvial clay soils of Lower Burma where the crop is almost entirely 
rainfed, and it is from Lower Burma that the whole of the exportable 
surplus comes. In Upper Burma, about one-half of the total (uop is grown 
under irrigation from (Tovernmcnt canals and tanks. In the Mandalay, 
Kyauks^, Minbu, and Meiktila Districts the g^reater part of the crop is 
grown under canal irrigation. In .Shewebo wdiich is the most important 
paddy district in Upper Burma, and in the Yainethin District, about half 
of the crop is * grown under irrig'ation. In I'akokku, Sagaing, Bhamo, 
Katha and I'pper Chindwin Districts about two-thirds of the crop is 
rainfed. In the Thayetmyo, Lower (diiiuhvin and Myitkyina Districts, the 
('rop is almost entirely rainfed. 

In addition, upland paddy (Taungya paddyi for whicli no records are 
available is cultivated in small patches here and there in the uplands 
throughout the greater part of the country, but this crop is comparatively 
unimportant, as it is used for local consumption only. 
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THE HOUSE FLY* 


T HH ]K)use fly Musca ilowesiica Linn., may be rated amongst the 
most ('ommon insect associates of m?«n, but familiarity with this 
insec t lias l)e(‘n at'companied bv a corre^’sponding ignorance of 
and indilVerence to the dangers to health that are asscx'iatcd 
with its j)r(\s(‘n(’e. However, there is now an awakening to this 
danger the reality of which is indicated by the fact that the names *‘disease 
carricT” and “lyplvoid Hy” have been suggest(‘d as substitutes fc^r the 
somewhat iniuKent-soiinding name of “house fly”. This article discusses 
briefly the life-history and habits of the house fly, and points out the 
various rec-ognist‘d mL'asures which may be adopted for its c'onlrol. 

DISTRrBUTION 

Tile house fly is widespread throughout the world; it‘is present in 
every c'ontinent, and h:'.s been lound not onh in the tropic'al and temperate 
zones, but even in subpolar regions such as Lapland and F'inland. Not 
merely is thc‘ fly widespread, but, given suitable* conditions, it is c'apable 
of breeding to enormous loc al populations. 

LIFE-CYCLE STAGES 

The eggs are tiny white objec'ts, somewhat banana-shaped and about 
one-twentie'th of an inch in length. 

'The larva or maggot is slender^ white, and shining, and is about 
one-twelfth of an inc h long when it hatches. The body thickens from a 
narrow'-pointed head to a blunt and rounded anal segment. When full 
gi'ow'ti the length has increased to almost half-an-inch, and llie cxilour 
gradually changes to a c reamy shade. During the growth period the larva 
moults twice. 

The pupal stage of the insect is passed within the final larval skin, 
which envelopes the insect and contracts and hardens into a cylindrical¬ 
shaped puparium with rounded ends. The c'olour deepens to dark-brown. 
'The puparium is approximately one cjuarter of an incdi in length. 

A detailed description of the adult fly is rendered needless. It is 
nec'essary to refer to onlv a few' structures. The mouth-parts are wTUider- 
fully complex, witli a proboscis capable* of extrusion for the purpose of 
suc king liquid fcKid. It is inc'apable of piercing or ('hewing, but solid food 
such as sugar is first dissolved by a flow' of saliva and the resultant solu¬ 
tion is then sued^ed up. 

Tile tarsal joints of the legs constituting- the feet are well adapted 
lor w^alking either vertically or upside down on smooth surfaces. The ter¬ 
minal joint has, bt.*'sides two claw^s, two sticky pads covered wdth very fine 
hairs and furnished with glandular openings from whicdi there exudes a 
sticky fluid. 

* By J. A. Weddel, Assistant Entomologist in Queensland Agricultural Journal, 
Vol. XLI, Part I, 1 January, 1984. 
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The leg's and body of the fly are clothed in fine hair-like spines which 
make the lodgement of contaminatings particles almost inevitable. 

LIFE-HISTORY 

The eggs are laid in batches of about 110 to 150 eggs, in fresh 
manure, garbage, faeces, and decaying vegetation. They hatch usually 
in from 8 to 24 hours, the time varying with the tempe'rature. 

The larvae or maggots may be found in squirming masses within a few 
inches of the surface of infested material, but if the material is soft and 
moist and not subject to excessive internal heating, the maggots may pene¬ 
trate throughout. At the end of about five days in warm weather the 
maggots achieve full growth, and they move then to a suitable spot in 
which to pupate, the ideal siter for pupation apparently being moderately 
damp soil giving easy penetration. Pupation may occur at depths varying 
from little more than 1 inch to 2 feet, the latter being recorded in sandy 
loam. 

The pupal p^iod lasts approximately three to five days in w^arm 
weather, but great variation in this period may occur according to the 
temperature conditions, development being slowx^r with low' temperatures. 

This period constitutes the time during which the marked change from 
larve to adult is taking place, and it is terminated by the complete deve¬ 
lopment and the emergence of the adult insect. Tlie adult fly commences 
to feed soon after emergence, but egg-laying do^s not ocrcur until after a 
lapse of teti days to a fortnight. It will be seen that a complete genera 
tion from egg-laying to egg-laying may occupy only a little over three 
weeks in warm wreather. 

HABITS AND MENACE OF THE ADULT FLY 

In the matter of food, the house fly has most varied tastes; moist 
garl)age and horse manure are jiist as attractive as man’s most carcffullv 
refined food. Further, it is essential for the fly to visit putrefying material 
in order to lay its eggs. As has beten pointed out, contaminating material 
will be caught in the hairs clothing the body, and on the claws and sticky 
pads of the feet, and on the extruded tongue. These, taken together, 
constitute only one section of the danger, however. It has been definitely 
proved that viable bacteria capable of causing human diseases, such as 
typhoid and tuberculosis, among many others, may be. recovered from the 
alimentary canal of the house fly several days after infection. This means 
that the familiar fly specks are potentially infective material. 

NATURAL CONTROL 

The fluctuations in the number of flies are largely due to variations in 
temperature. The high summefr .temperatures induce rapid breeding, and 
if they are accompanied by high humidities^ then the breeding sites are 
kept suitably moist. Low temperatures increase the length of the develop¬ 
mental period, thus slowing up the rate of breeding, and al the same time 
rendering sluggi.sh the adult flies that are present. 

The house fly is subiect to attack by parasitic organisms, the most 
notable being the fungus Ewpusa muscac Cohn. The spores of this orga¬ 
nism give rise to a growth of white fungus which ramifies and distends 
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tlie body of the insect. Swollen, slu^j^'ish, and dead house flies will pro¬ 
bably often iiave been observed by householders. 'Fhe efl'ects of the fung'us 
ar i most marked in tlu- late summer and autumn months, when lar^e 
numbers of the flies are killed in this manner. 

Spiders, and v.'irious piedalory ins(‘cts such as mantids, roblx'r flies, 
and wasps of various families, all lake their toll of the adult house flies. 

The ej^'^s, larvae', and pupae are liahU* to attai'k from insects such as 
ants and f^round beetles. 

ARTIFICIAL CONTROL 

1 he artifu'ial ('onlrol ol the hous<‘ fl\ and th(* elimination of danj^er 
from it may be take a three'lold from : (r/) l^xeUtsion ; (h) elimination of 

breedin^r sites; (c) destriution of the adults. 

EXCLUSION 

Infants and patients should be proi(‘('t(‘d frt)m the attentions of flies 
by mosfjuito nets nr other compara1)le me'ans of exclusion. Foodstuffs and 
<;ookin£>' utensils should be adcquatc^lv ('ov(M*cd and suilahlc t^aiize-screen(‘d 
cupboards sliould l>t‘ provided for fresh foods. Infants’ food, fec'din,^ 
bottles, milk, aiuj so on should he most tarefulh' protfM'tod. In eases of 
se^'Cre and more or less permanent infestation of building's bv flies serious 
eonsid<,M‘ation should 1.)e j^iven to the complete screening' of all doors and 
windows. 

ELIMINATION OF BREEDING SITES 

With the j^rowth of motor transport, the numbt‘'r of stables in city 
areas lends to d(‘('rease, and in those that remain the br^^edinj:;' of flies is 
now less possible than fcnnicrlv l)e('ause stabli* owtiers must take suitabh* 
precautions to pianenl a<'(Himulalions of manure'. 

There are, howevc'r, instances where manure must he stored for short 
periods, and it has been found tliat heaps of m inure, if edosely pae'ke'd, 
bee'ome so liealed ])\ the pKx'esses of fermentation and permeale'd by the 
resultant ^^ases that fly-bret'din^ is restric'tiAl to the outermost layer of an 
inch or so. The heaps sliould be formed into a coinpai't, almost; rectili¬ 
neal shape, and l aiefully smootlu'd on the sides and top by blows with 
the back of a shovel. The use of a borax spray composed of 1 lb. of 
borax in 6 i^^allons of water will satisfactorily deal willi the injects breed¬ 
ing in the outer layer. As excess borax in the soil is injurious to plant 
growth, it has been recommende’d that not mote than three g;allons of this 
spray should be applied to 10 cubic feet of infected manure, and not 
more than 15 tons of horax-lrcated manure per acre be distributed in the 
soil. 

For mounted army forces and farms, the method of dryin.e: manure ma\ 
be useful. Tile process simply consists of spre ading the manure in a thin 
uniform layer so that it dries (piickly in the sun, thus rentlering it un¬ 
suitable to the fly for oviposition. An area of flat hard ground should 
be selected and a rotation of freshly-placed manure, dry manure, and hare 
gfround could be kept up in or<ler to deal with fresh accumulations. Ihe 
drying" manure should be raked over. When dried the manure could be 
stored safely for agricultural purposes. It will be understood, however, 
that manure dried in this manner would have a diminished fertilising value, 
and it would be u«ieful mainly because of the humus it would provide. 
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In city areas, the control of the house Hy g-enerally depends on the 
care taken in garbage disposal, and garbage should accordingly be placed 
in a fly-proof garbage tin. Regulations regarding the building and care 
of household conveniences arc in force, and each householder should see 
that so far as he is concerned, the regulations are strictly obeyed. 

DESTRUCTION OF THE ADULTS 

The* adult flies that gain access to a building may be dealt with in a 
variety of ways, as for example swatting, the use of sticky fly-papers, 
fly sprays, and trapping. 

There are several brands of fly sprays on the market, and these g’ene- 
rally consist of definite* contact insecticides, which kill either on actually 
wetting the insect or as partial fumigants as a result of the fumes that 
are liberated when the fluid is sprayed in a fine mist. 

A home-made spray may be somewhat inexpensively prepared by stable 
owners and farmers. The recipe is as follows: J lb. of pyrethrum is 
stirred into 1 gallon of kerosene and the mixture is agitated at inlcfivals 
for two hours. Settling is then allowed to take place and the resultant 
clear amber-coloured fluid is later de'('anted or syphoned ofl*. This spray 
fluid, if prepared with water-white kerosene, may be safely sprayed in 
furnished rooms. Householders, howevc'r, will usually (ind it moie con¬ 
venient to purchase one of the ready-prepared sprays. 

It is advi.sable to sweep up and burn the flics that fall as a n*sult oj 
spraying, as a number of them may merely he stupefied and, if left, may 
later recover. 

Traps of a multiplicity of designs have b(*'en used for house fly ( ontrol, 
the most commonly known type being the glass bottle trap with the 
entrance in the bottom and with an internal trough. The trough holds a 
fluid which serves both to lure the flies into the trap and also to drown 
them. Various fluids mny be used for baiting this style of trap, including 
milk and stale beer. 

Trapping should, however, be a somewhat needless procedure, or at 
least it is a method to be adopted only as a last resort. If flies are sufii- 
I'iently numerous in a building to warrant the use of traps, llien all (Efforts 
should be dircx'tcd to the elimination of the source of the flies and, if 
necessary, to the adequate screening of the building. 



THE NUTRITION OF INDIAN CATTLE* 


A NIMAI. iiiitriti()!i as a subject of research in the laboratory has 
receivcf] t'onsiderable atU‘nlion in other countries for some time 
past, but the results which have been obtained have not been 
adequately discussed in relation to the conditions pertainiru^ 
to cattle In India. 'Fhis is no doubt due to the fact that we 
have not }'et f^athert'd siifhcient knowlialj^e about the dietary requirements 
of Indii'm c'attle for various purposes, nor do we know much about the 
nutritional condition of our (atlie in relatic^n to their resistance to disease. 
The information whith has been obtaincal so far is mostly contained in 
technical publicatifms and as such is not readily available or intelligible to 
the ordinary farmer. For this reason it is thoug'ht desirable to present in 
a general way some of the known facts ('onc'ernino- the nMe of nutrition in 
relation to various ('attie problems. In this article, which is the first one 
of a scries, wc shall deal with some of the nutritional factors which alTect 
breedinq- operations. 

The important (attic r(‘quirements in India arc the heavy milkinq' type 
and animals for drauq'ht fnirposes, and animal breedinqf for these dual 
requirements has rec'cived considerable attention. 'Fhc production of beef 
('attU‘ whic'h is of q*rcat iinportaiu't' in Western loiintries, is not of so much 
irnportaiK'e in India (n\'ine* to the reliq'ious belit'fs and practices prevalent, 
but a q^reat demand exists for belter (lass hides and for bones and bone 
meal as fertilizers. Cattle mnnura* is also an extremely valuable fertilizer, 
but unfortunately the dunq is used more as a fuel than as a manure. 
According* to an interesting report issued by Colonel A. Giver and Mr. M. 
A’^aidyanathan of the Imperial (‘ouncil of .Agricultural R(‘search, it is 
estimated that the total cash value i>f animal pr(')ducts in India amcnints to 
about 2,000 rrores of rupees and is appreciable higher than the cash value 
of the crops. The importanc»‘ cT the study of cattle-hrcedinqf from various 
standpoints is thus obvious. 

It is now q'enerallv realised bv nutritional workers that diet has a 
great effect on the ('ondition of animals, and though in certain resperis 
genetical considerations of breed, etc., prevail most, the nature of the diet 
may act as the limiting factor in the performant'e (T these animals. Thus 
it is known that to ket'p up the eOicieni v of a draught animal or of the 
performance of a milch cow it is nc'cessan- to provide caidi with the type 
of ration best suited to its particfjlar need. This has been the general 
experience of a large number of workers though we lack accurate knowledge 
about the dietary needs of a working bullock. It is also known that a 
good breed will deteriorate if kept for a long time on a defective ration, 
and it is probable that the observed degeneration of most of the indigenous 
cows in India is to a largo extent dependent on the undernutrition and 
malnutrition suffered by them. The quality of the milk produced is also 
directly related to the Quality of the ration supplied and the position of 
this problem may be briefly summed up as follows_ 

Hv K. C. Sen, D,.Sc., Biorhemlst, Imporinl Institute of Veterinary Research, 
Muktesar, in “Agriculture and Live-Stock in India.**—Vo!. Ill Rart Vt. >Jovember, 19Sd. 
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Since milk is a secretion desis^ned primarily to keep the calves in vigour 
and make their normal growth possible during the early stages of life, it 
must contain all the substances essential for animal growth. Also, these 
important constituents of milk must come ultimately from the food supplied, 
as it is known that the mammalian IkkIv does not synthesize many of the 
things wdiich are of most importance for animal growth. This means that 
in order to keep up the high dietetic value of milk, a proper and sufficient 
amount of nutrition must be supplied to the dam. A large amount of work 
has been done to show that if an animal is kept indoors, or stall-fed, 
usually on artificial foods of restricted nature, the milk may be lacking or 
be highly deficient in these important physiologically active substances and 
this will act very unfavourably on the condition of the calves. Also, the 
ration is likely to be deficient in proteins and minerals which means that 
the animal herself is going dowai in health and that, since minerals are 
impK)rtant and essential constituents of milk, their deficiency may be a 
limiting factor in the milk production. This is one of the reasons why in 
many heavy milkers there is a sudden diminution of milk yield after a 
preliminary period of high milk production, and the stunted grow^th of 
farm animals in many parts of India is also probably connected wdth the 
same factors. 

It will be interesting at this point to give an illustration of what can 
be done to improve the performance of dairy cattle by judicious feeding. 

One of our dairy cows, 'Fili, IV, No. 113, bred at Muktesar is a half- 
bred, Holstein-Sindhi, born on 14th January, 1925. In her first lacta¬ 
tion she gave 2,496 lb. of milk in the first 300 days and in her second 
lactation 2,438 lb. only. 'Fhe ration consisted of the usual concentrates and 
grass or hay and grazing was allowed. This milk yield was considered 
to be low, and it was decided to give 4 oz. of bone flour per day from 
the dry period after the second lactation. At the same lime some of the 
fields wffiere these cow^s are grazed were w’ell manured. In the third lacta¬ 
tion the milk yield for the corresponding period was 4,064 lb., i.e., an 
increase of about 1,600 lb. The feeding of bone flour w^as continuet] 
throughout the third lactation period and the subsequent dry period and 
improved grazing w^as also provided. In her fourth lactation, she has 
already given 10,000 lb. of milk in 293 days, the average butter fat being 
3*5 per cent., and the maximum daily yield of milk being 44 lb. We con¬ 
sider that this remarkable increase in milk production is to a large extent 
due to better dieting of the animal. 

Milk supply is, however, only one of the various questions with which 
a farmer has to deal in his breeding operations. Obviously in this connec¬ 
tion, he will endeavour to keep his animals free from infectious disease 
and keep up the fertility to the maximum. Thus he would expect a high 
birth rate in his herd, and the calves should be normal and healthy ones. 
Occasionally, however, he finds that some of his animals have aborted or 
that the calves are very weak and may either die or have to be destroyed 
soon after birth. The question of contagious bovine abortion is an 
important one when dealing with problems of cattle-breeding, but as yet 
It has not come under the domain of nutritional disorders and has to be 
left out of the present discussions. But. it is known to many laboratory 
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workers that we have often to deal with cases of abortion which are non¬ 
specific in orif^in. It has been known for some time past that malnutrition, 
especially deficiency of lime or phosphorus or both in the ration, may lead 
to either sterility or abortion in the female. Sometimes there may not be 
any abortion, but the calf is weak and may not survive long. Thus it was 
demonstrated about twenty years ago by some American workers that a 
lime-deficient diet produced abortion in cows or lead to the birth of w^eak 
calves. A deficiency of lime is very tx>mmon amongst stall-fed animals 
because though they get a large amount of concentrates supplying a suffi¬ 
cient amount of protein and a comparatively large amount of phosphorus, 
there are no good sources of lime in the ration unless a large amount of 
rich pasture, such as lucerne or clover, or a good type of hay or silage 
is also added. Lime deficiency therefore usually occurs where no 
grazing can be obtained and better types of fodder are not available. 
One of the commonest symptoms of this lime deficiency in animals is their 
attempt to eat earth and mud in their pens, and it ought to be realised 
that all young animals have a great craving for minerals owing to their 
high requirement for bone construction. 

Another important mineral which eiTccts the fertility of domestic animals 
is phosphorus. It has been found that natural pasture in niany parts of 
the world is highly deficient in this mineral, and as such many indigenous 
cattle develop a condition known as aphosphorosis due to lack of this 
mineral in their food. I'he animals l)ecc>me emaciated, get a depraved 
appetite such as erhewing of bones, carcases or refuse matters, are prone to 
infectious diseases and become partially or completely sterile. I'iie addition 
of a phosphorous-rich substance in the diet, such as bone meal (which 
incidentally, contains a large amount of lime as w’ell) improves their 
condition. A good deal of work has been carried out in America and in 
South Africa, and it has been found that phosphorus starvation in cattle 
leads to diminished fertility and diminished milk yield. Thus in one experi¬ 
ment it was found that the addition of bone meal to the ration raised the 
milk yield by 40 per cent, and increased the average number of calves born 
in a herd by 30 per cent. It is thus apparent that sterility can be produced 
by a phosphoru.s-dclicicnt diet and this fact is of great importance in India 
because, it is known, the natural pastures in this country are highly deficient 
in phosphorus. In the case of well managed dairies this deficiency mav 
not immediately lead to any untoward symptoms owing to their supplying 
a large amount of concentrates, but the importance of this deficiency may be 
easily perceived in the case of less well managed lu rds in the villages. I'hus 
it is common knowledge that in many parts of the country, the cattle are 
emaciated, mortJtlity is high and .sterility is common. It is, ol course, not 
possible to say how much of these defects are due to gross underniitrition 
and how much to malnutrition. Obviously, however, the intelligent farmer 
has to see that his animals are not kept on mineral deficient diets, becaus e 
apart from the question of fertility, other disorders might be encountered 
which arc directly or indirectly due to faulty rationing. Fortunately milk 
fever, which is a common cause of trouble in Western countries, rarelv 
occurs in India, but anaemia, goitre, rickets, osteoporosis, unthriftiness and 
staring coat, emaciation and loss of condition, pica, etc., arc all known 
to occur due to faulty mineral metabolism and in all these cases one has 
immediately to rectify the errors of dieting. Attempts have also been made 
to correlate the greater prevalence of tuberculosis and Johne’s disease in 
heavy milking cows with a lime deficiency in the ration. 
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There are some other minerals which seem also to have an effect in breed¬ 
ing- operations. Thus it is believed that an excess of fluorine in the diet 
may cause sterility. This, of course, may occur in practice only in fluorine- 
rich areas, especially where flour-spar deposits occur. 'Fhis substance is 
found in India in certain parts of the Central Provinces (Raipur District) 
and in some places in the Punjab and Madras Presidency. Another import- 
ant mineral is iodine. It has been found that in iodine-deficient areas, 
endemic g-oitre tends to occur and breeding difliculties in domestic animals 
are experienced. In stall-fed animals also, there may be a relative deficiency 
of iodine in the food which adversely eflects rt^prodiu'tion. 

Wv have discussed the lole of some minerals in relation to fertility. 
Some other factors, also of nutritional origin, may now be briefly mentioned. 
Attempts have been mad(‘ to correlate vitamin deficiemy with sterility. P 
is known now that the absence of vitamin present in many vegetables, 
notably lettuce, and in cereal embryos, specially wheat, and of vitamin A, 
present in cod liver oil, in milk and other substances, causes degeneration 
ot‘ the germinal epillielium and hence sterility. Vitamins P and D have 
also been studied in this connection, but no definite conclusions have been 
reached, it is realised, hovvev<?r, that many ol the positive results obtained 
»n this connection may not be true under field conditions. l luae is, howi'ver, 
a possibility that, under an intensive system of dairying with stall-fed 
animals, specially where green pasture is not available, therc^ may be a 
dehciency ol vitamins A and D, winch will induce degeneration ol the 
epithelial tissue on the one hand, and a metabolic derangement ol lime and 
phosphorus on the other hand. 1 hesc conditions may lead, in actual practice, 
to certain breeding dillicullies, such as birth ot biinu calves or weaklings 
wliich are a source of constant trouble in some well-establisned dairy larnis 
in North and i\orlh-V\ estern India. A striking c:ase ot inis nature is 
a call whicn was born blind, tne oam oeiiig a heavy milker. In 
cdaitioii to Diindness, there was a leratomalous growth on tiu* eye balls, 
and liie nose bone was twisted. In otner cases, twisted neck or ouier bcjii) 
delormities occur with blindness, and the trouble seems to be very coinmoii 
in :5ind and Paluchistan. Apart Irom inese deliciencies, a hypo—or hyper- 
tunction ol some of tlie endocrine organs, suen as tne tnyroiu and pituitary, 
may cause sterility, but these deranged endocrine lunctions are likely lu 
be correlated wiin unbalanced rations supplied to ine animals, l hese points 
as well as others related to some contagious diseases Jiave been reviewed 
in a recent publication of the Imperial liurcau of Animal Nutrition whicn 
has been reprinted in the June, issue of the Indian journal of Veteri¬ 

nary i>cience and Animal Husbandry, and may be read with profit. 

In concluding this article, mention may be made of some attempts 
to improve the quality of the cattle in this country and some interesting 
observations that have been recorded. The most systematic and successful 
attempt to improve the cattle of a province has been made in the Punjab 
and there we are now in possession of three good breeds, viz. : Mariana 
as a dual function animal, Sahiwal as a milking breed and Dhanni as a 
draught animal. A very curious fact is that most of the good animals in 
India come from the tracts where rainfall is low and water is scarcely 
available. With the increase in the irrigated areas and consequent increase 
of crop production, grazing areas are getting fewer and animals coming 
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from irrigated tracts are much inferior in condition so far as their perform¬ 
ance is concerned, and, moreover, these animals are more susceptible to 
parasitic infections and disease in general. This observation is of the 
highest importance to agriculturists and animal-husbandmen alike, and 
attempts should be made to find out if this dilTerence in disease susceptibility 
and in performance is due to climatic considerations, to nutritional differ¬ 
ences or to any other causes. The Punjab experiments, however, have 
shown how much it is possible to improve the local breeds by selective breed¬ 
ing and judicious feeding, and experiments made in Pusa support the idea 
that good animals can be raised from almost any breed of animal available 
in India provided the degeneration has not proceeded too far. 

Improvenienl in cattle bleeding operations in this country therefore 
involves a number of considerations, such as better control of disease, 
provision of good pedigree bulls and castration of scrub animals, provision 
of more grazing by opening up suitable forest areas, conserving the excess 
pasture and focidcr by ensilage, drying*, etc., so as to be able to provide a 
suitable diet throughout the year, it will be obvious that in many of tlicse 
considerations a knowledge of the nutritional requirements of his animals 
will be of great asset to the farmer, and many of the diflicylties experienced 
by him, c.g., irregular breeding and questions connected with fertility in 
tne lierd, as well as many of the disorders i.l nutritional origin, may be 
overcome if attention is paid to proper dieting. .\s an industrial proposition, 
since cattle are of value both wliile living as well as when dead, it is 
essential that the cattle breeding question should be approached from the 
broadest standpoint and attempts to get the utmost return out of tlic animals 
while living, and also the best value for their hides, horns and bones when 
dead. It is not always realised after an animal is dead, that its hide, 
bones and horns are products of the nutritional and metabolic adjustments 
which took place throughout the years while the animal was living, and 
that their value will depend to a certain extent on these factors. It is likel\ 
also that the susceptibility of cattle to some parasitic infections, whicli 
diminish the value of their hides so enormously, ina}' be modified to some 
extent by dietary modifications, but nothing definite on this subject can be 
stated at present. Considerable research will be necessary before we can 
correlate nutritional deficiencies vvitli susceptibility of the animal body to 
the various types of parasitic infections and disease in general, but the 
tendencies in modern nutritional works indicate that a close relationship 
exists between the dietary supply to and the disease-resistance mechanism 
of the animal body. 
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CITRUS FRUIT GROWING IN RHODESIA* 


Iniroduction. —Five years an article bearing the above title appeared 

in this journal, but in bulletin form it has lor some time been out of print. 
Since that date a consi(l(*rable amount of experimental and investigational 
work has been conducted throughout the citrus-growing countries of the 
world, and as a direct result we are now more conversant with the require¬ 
ments of citrus trees than we were then. 

I'he time, therefore, schmiis appropriate for writing up this subject 
again, and in doing so it is proposed to deal whh all the important phases 
of the industry to enable the beginner to establish and maintain his small 
or large planting in the best possible manner. 

Rhodesia has vast tracts of country suitable for the growing of citrus 
fruits, and the writer has been agreeably surprised at the excellent results 
obtained under a very wide range of soil and climate conditions. Citrus 
fruit trees have been successfully established in Rhodesia at elevations up 
to 6,000 feet, and the soil chosen vary from light sands to heavy loams, 
and the advice here tendered is based upon personal observation within the 
Colony, supported and enhanced by successful practice in citriculture in 
other parts of the world. 

There are ups and downs in all branches of farming*, particularly when 
seasons and markets are unfavourable, but the average net profits derived 
from well tended citrus groves are usually sufficient to warrant the under¬ 
taking. 

If a sound agricultural venture is contemplated it is advisable to adopt 
a system of mixed farming in preference to depending entirely on one branch 
of agriculture, and as there is an ever-increasing* consumption of citrus fruits 
brought about by extensive advertising and propaganda work, the citrus 
industry should commend itself to those wishing to augment their income. 

Climate .—Southern Rlvodesia, with a few exceptions, possesses a 
desirable climate for the successful growing of most citrus fruits. There 
are, however, three factors that require careful consideration, namely : 

Winds. 


Temperatures. 

Rains. 


Wind .—There is little if any necessity to consider the wind factor 
during the greater portion of the year, as this Colony is singularly free 
from injurious wind storms during the months of November to July. In 
the remaining months of August to October the wind is fairly strong and 
consistent, and if adequate provision is not made to exclude these dry 
winds from citrus groves there is every reason t o assume that the setting 


* By G. W. Marshall, Horticulturist. Extracted 
Journal^ Vol. XXXI, No. 1, January, 1984. 


from The Rhodesia Agricultural 
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of the fruit that takes place at this season of the year will be adversely 
affected. What actually occurs in an unprotected citrus grove during this 
dry and windy period may be summarised briefly as follows : 

When citrus trees are in active growth during dry and windy weather 
the transpiration of moisture (through the plant’s breathing pores) exceeds 
the absorption of soil moisture by the tree’s root system, and when this 
occurs an excessive willing of the young growth and newly set fruit will 
be the result. I'liis wilting becomes more pronounced as the summer 
temperature increases, and must be prevented, otherwise a heavy drop ot 
immature fruit will be the result, due to the re-absorption of a portion of 
the moisture content from the fruit by the foliage. 

In a citrus grove well protected by wind-breaks the transpiration of 
moisture is considerably reduced during dry and windy weather, and the 
evaporation of soil moisture is also restricted, thereby enabling the tree 
to function in a normal manner. If our atmosph’eric moisture were high 
at this season of the year the winds would not produce this excessive waiting 
and good crops of fruit could be expected even in unprotected groves. The 
humidity of the atmosphere along the eastern border is relatively high when 
compared with the rest of Rhodesia, and the further west we proceed from 
this area the greater becomes the necessity of providing suitable shelter for 
the groves. 

Temperatures .—In the tropics this factor is generally of minor import¬ 
ance. Owing to our altitude, we experience a temperate to sub-tropical 
climate in most districts of the Colony, and these areas are ideal climatically 
for the production of citrus fruits on aicount chiefly of the absence of 
extremes in temperatures. In a few* areas located at the low^er elevations 
sun-scald is at times somewdiat troublesome. I'his may be overcome to a 
marked degree by choosing a site for the citrus grove with a southern or 
eastern aspect, or wdien tall-growing trees are established on the western 
side of the grove. 

Low temperatures must be considered occasionally, and citrus trees 
should not be planted at the hig^hest elevations where severe frosts occur, 
nor along water courses or low-lying ground where the temperature mav 
fall below 30*^Many citrus varieties dilTer in their degree of resistance 
to low temperatures, and it would not be wise to establish some of thiem 
where the minimum temperatures fall below that stated. At or above tl.’s 
ten*p)erature there is little or no fear of injury occurring to the trees or 
fruit, it is undoubtedly an advantage to have slight frosts during the 
winter months. Low temperatures improve the colour of ripening fruit 
and retard the ravages of many insect pests, besides improving the physical 
condition of many soils. 

Rainfall ,—Rhodesia enjoys a summer rainfall ranging from an annual 
average of about 10 inches along the south-eastern border, 20 to 25 inches 
through the Midlands and western territory, 30 to 35 inches or more over 
the higher elevations of the north-eastern areas, and occasionally 100 inches 
or more along some of the mountainous regions of the eastern border. 

Owing to the greater portion of the precipitation occurring during the 
comparatively short season (November-March) it is unwise to establish 
citrus groves where irrigation is not possible. 
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Citrus growing countries experiencing a summer rainfall have many 
advantages over countries with a winter precipitation, the chief being the 
absence generally of any need to irrigate during the period of most active 
tree growth and fruit development. Further, a greater variety of suitable 
cover crops may be grown during the summer months, and the fruit also 
is harvested and marketed in the dry season and thus has better carrying 
and keeping qualities than fruit harvested during damp or wet weather. 

Selection of the Siie .—The most importanl factors to be considered 
when selecting a site for the establishment of a citrus grove are suitability 


in respect of: 

{«) 

Aspect. 


(b) 

Soil. 


('') 

Irrigation possibilities. 


(d) 

Shelter. 


(«) 

Transportation of fruit 


If one or more of these factors are disregarded when selecting the 
site, poor and unprofitable crops of fruit may be the result. 

Aspect .—The best site to select for the citrus grove is one with a genth^ 
southern or eastern slope. Northern and western aspects are often 
undesirable. 

The slope of the site should not be excessive if soil erosion is to be 
avoided during heavy rain storms or irrigation. Fhe best slope for planting 
citrus trees will vary with the nature of' the soil, but it should never, if 
possible, exceed one in a hundied. 

Situation of site .—If severe frosts or hail storms have been experienced 
in the vicinity of the site favoured, careful enquiries should be made, and if 
there is any likelihood of severe damage occurring from these causes the 
locality should be avoided. Fortunately the greater portion of Southern 
Rhodesia suffers little Iroin either of these troubles, and they seldom need 
to be considered. 

The soil must be suitable for citrus trees and must be capable of being 
irrigated, preferably by gravitation. The site must also naturally be 
sheltered from winds or be capable of being sheltered artificially. V\/here 
possible it should be located near a good road or railway line. 

Soils.—Citrus fruit trees are grown on a variety of soils throughout 
Southern Rhodesia, ranging from light sands to heavy loams. The yields, 
quality and keeping properties of the fruits produced on such a range of 
soils vary considerably, and if payable crops of high quality and good 
keeping properties are to be successfully produced, great care must be 
exer^cised in selecting the soil. Heavy soils are undesirable; they are 
difficult to work and the quality of the fruit they produce is often poor. 
The trees are also more susceptible to root diseases, particularly during wet 
seasons, when this class of soil is likely to become water-logged, though 
good quality fruit may be produced in such soils during dry seasons. The 
disadvantages of the heavy soils outweigh the few advantages they may 
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possess, and they should be avoided if ligfhter soils are available. The best 
soil for the profitable production of citrus fruit is a ligrht or medium sandy 
loam with good depth* and drainage. Citrus trees will not tolerate wet and 
cold sub-soils. 

Suitable soils as described al)Ovc will furnish the trees wdth a large 
root-feeding area. The trees are capable of growing to a large size, living 
to a great age and producing large crops of good marketable fruit. 

On shallow soils wdth impervious clay sub-soils or over-lying solid 
rock, young trees may thrive and tlourish for a few' years, but when 
the tap roots encounter the objectionable sub-soil the trees will rapidly 
decline or die and prove a great disappointment to the owner. 

If sandy loams are unavailable in any given locality it would then 
become necessary to select a medium loam wdiich may be either grey, 
chocolate or red in colour. Heavier soils than these recommended should 
be avoided if best quality fruit is desired. 

A simple classification of Southern Rhodesian soils suited for citrus 
c ulture is : 

(1) Alluvial sand.stone formations. 

(2) Medium texture granitic deposits. 

(3) Contact soils of a sandy nature. 

(4) Medium loams. 

The minimum depth of a good citrus soil must not be less than four 
feet, and it should be w^ell drained naturally. 

The root system ol a citrus tree differs from that of many other trees, 
in that it develops both tap and lateral roots strongly. Fhe tap root is 
well defined and strikes downward into the soil, wdiereas the lateral roots 
develop horizontally and they are irequenlly to be found wuthin a few inches 
of the surface of the ground. I'ivese roots are often referred to as the 
drinking or feeding roots of the tree. 

Early South African planters realised that their seedling orange trees 
would often only tlirive up to a certain stage and then rapidly decline or 
die. Upon investigation it was usually discovered that the tap roots of tlie 
d(‘ad or unthrifty trees has encountered objectionable sub-.soils. To over¬ 
come this trouble many of the subsequently planted trees w^ere set in groves 
over a large fiat stone, the idea being to defied the tap roots and produce 
a secondary sy.stem of lateral roots, llie object in view- was defeated owing 
to the tap roc^ts again striking downward immediately they came to the 
edge of the flat stones. I'his method of planting is still practised by a 
lew of the older South African farmers. 

During Dr. H. J. Webber’s citrus survey of South Africa in 1925 he 
was particularly impressed with the layered citrus trees he had in the Cape 
and Iransvaal Ih'ovinces of the Union of South Africa. Many of these 
trees were of great age and in most instances had out-lived the seedling 
trees planted at the j-ame time. As the layered citrus trees are devoid of 
tap roots this w^'ould possibly acxounl lor their longevity. Layered trees 
arc more suited to the shallower soils, on w^hich they are likely to prove a 
greater commercial success than seedling or grafted trees. 
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Shelter ,—Many olci and unprotected citrus groves are to be found al 
the present time in South Africa. If the owners of these groves were to 
realise what their annual crop losses were on account of lack of shelter 
they would be astounded. While dealing with this subject it may be well 
to refer to what actually occuired on a W’estern IVansvaal estate. Nearly 
20 years ago an unprotected and grossly neglected citrus grove was 
acquired by its present owner, who immediately established shelter belts 
of rapid-growing trees round the groves; he also ailopted modern manurial 
and cultural methods, with tlie result that the annual crops of fruit increased 
in seven years from 400 cases to 25,000 cases. This increase in crop 
production was most pronounced when the citrus trees derived benefit from 
the rapidly growing shelter belts. The iTops harvested were 11,000 cases 
in 1923, 17,000 in 1924 and 25,000 in 1925. fhe shelter bells protecting 
these groves were from 15 to 20 feet in heig-ht in 1923, and at the end 
of 1925 the same trees had attained a height of from 30 to 40 feet. 

This instance of the increased crops of fruit harvested from the sheltered 
groves is an outstanding example of what may be done in the way ol 
sheltering even old trees. These shelter belts were undoubtedly largely 
responsible for the greater portion of the increase in crop production, since 
on the few small sections v\ here the citrus trees received inadequate shelter 
the crops were generally very poor, although all of the trees had received 
the same manurial and cultural treatment. One of the additional benefits 
derived from these shelter belts was the marked improvement in the outward 
appearance of the fruit, there being little or no mechanical injury throughout 
the adequately protected sections. Of all the fruit harvested, there was 
slightly under 3 per cent, of “culls” ; most of this injury could be attributed 
to other causes than wind, the chief being thick-skinned and malformt^d 
fruits. 

The citrus groves just referred to were inspected by Dr. W. J. Webber 
during his tour of investigation of the South .African citrus industry. He 
was particularly well impressed with what he saw, and at the time stated 
that the trees were the best con^litioned that he had so far seen in Soutti 
Africa. 

Reference has been made to the importance of providing suitable shelter 
for the groves where no natural protection is to be found. I'he following 
remarks will be confined to when, how and what to plant. 

Having selected a suitable site for the grove, shelter belts, unless 
already existing naturally, should be established wdthout delay. It is to 
the advantage of the citrus trees if shelter belts which are required to be 
established be planted a few years in advance of the grove they are to 
protect, as young citrus trees require protection from the time of first 
planting out if the best results are to be a.ssured. This is not always feasible, 
however, particularly wdth new arrivals to the country who desire to 
establish groves without unnecessary delay. In instances such as this the 
.shelter trees should not be planted later than the fruit trees they are 
to protect, and meanwhile rows of .some of the more quick-growing tempo¬ 
rary shelter plants such as dhal may be planted at close intervals around 
and through the grove to afford protection until the permanent shelter trees 
become effective. 
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The best time ol year to plant all shelter trees is during- the months 
of December and January; by planting at this season, when rains are 
usually frequent, it should be possible to establish the trees well before 
the dry season commences. 

I'he preparation of the land for the grove and shelter belts should be 
elTected at the same time if both the fruit and shelter trees are to be planted 
in the same season. 'Fhe soil should be deeply ploughed and brought to 
as fine a slate of tilth as is possible. This preparation of the land is by 
far the most important factor in the successful establishment of a shelter 
belt. Many dismal failures in the establishment of shelter or other trees 
are often recorded, and upon investigation it is usually found that little 
attention had been devoted to preparation of the soil, very small holes 
perhaps having been dug or the trees planted in a careless manner. The 
few trees that survive such treatment are generally stunted or weakened 
to such an extent that they fall early victims to the ravages of white ants 
or some other pest. 

After the soil has been brought into the best possible condition the 
shelter belt rows should be pegged with the inner row parallel with that 
of the intended first row of citrus trees, but 70 feet distant. I'his row 
should be pegged according to the distance apart it is intended to space 
tlu‘ shelter trees, this being usually 8 feet. ICach subsequent row should 
then be pegged in such a manner as to have the trees alternating or three 
trees forming equilateral triang-le.s. Kach side of the grove to be protected 
should be peg^ged in the same manner, and the process will be the same 
if it be two or more rows of shelter trees. 

After the pegging process is completed the tree holes should be dug 
the* same si/e and in the same manner as described under planting of the 
c itrus trees. 

All young shelter trees should be carefully lifted with a good ball ot 
earth attached to the roc^t system; if any bent or damaged root is visible 
it should b(* carefully cut out before planting. The small trees may then 
be set into their permanent positions at the same depth as they originally 
stood in. the tins or nursery beds. After filling in the necessary soil the 
trees should be well firmed and watered if weather c'ondilio-is render it 
advisable. 

Cultivation should be given to the soil round each tree after each 
watering or during dry spells between the rains, d'his is extremely import¬ 
ant, as it keeps down weed growth, conserves soil moisture and allow’S the 
trees to grow unhindered. If the necessary care and attention are paid 
to the young newdy-planted tree it should be possible to sec'ure an even 
stand of uniformly well-grown trees to furnish the required shelter. 

Preparation of Land. —'I'he ground should be deeply ploughed and 
brought into good tilth ; this is possible if performed towards the end of 
the rainy season—*about March. When the ground is prepared at this 
season most of the soil moisture wdll be conserved and the latter operation 
of digging the tree holes wdll be made easier. 

It is also necessary to give the most careful attention to the problem 
of how to irrigate the proposed site of the grove. The advisability of 
grading the land before the trees are planted cannot be too strongly 
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emphasised, as the efficiency of the irrit^fation scheme so much depends upon 
the proper grading of the situation. After grading, the whole area should 
be reploughcd, cultivated and brought into the best possible condition, and 
if it can be arranged a trial irrigation should be given to ascertain which 
fall will be most suitable for planting the rows. The row's should preferably 
be short, wdth not more than 15 trees to eac’h row. Such rows would be 
120 yards in length and the fall should be about 6 inches per 100 feet, 
according to the nature of the soil, sandy soils requiring a greater fall than 
those of a medium or heavy character. 

When trees are planted on an ungraded soil continuous trouble will 
t^Onfront the grower, and as it is neither easy nor economical to grade the 
slopes of an established grove, this work should be done prior to the 
planting. The additional cost of a properly graded site is more than 
justified on account of the case with which all of the cultural and irrigation 
op(:rations may be performed. On ungraded slopes the trees will receive 
irregular supplies of water, and this in turn will necessitate mt)re frequent 
irrigation, while additional labour will be necessary to control the irrigation 
water. Depth of ploughing will also be uneven ; silting will occur in the 
depressions, thereby endangering the health of many of the trees, and 
the texture or quality of the fruit may be adversely affected. 

Laying out the Grove ,—After preparing the chosen site in a thorough 
manner it should be carefully laid out w'ith the rows of trees planted along 
the contours, allow'ance being made to permit of the irrigation water flow¬ 
ing evenly without displa('ement of the soil. 1'hc necessary appliances for 
the pegging out of the site are : 

Planting ware to set nine tree pegs at a time (68 yards). For this 
purpose No. 16 galvanised plain ware could be used, and lumps of solder 
or rings of wire should be ('onnected at the distances apart it is intended 
to space the trees. A 3-in. ring must be attached to each end of the wire 
6 ft. from the end solder mark. This facilitates the adjusting of the wire 
to its exact position w'hen the pegging operation is proceeding. Two J-in. 
iron pins 24 ins. in length will be suitable to hold the wire in position 
while the marker pegs arc being set. Sufficient white wooden pegs or 
Spanish reeds 12 ins. to 18 ins. in length and about 1 in. in diameter 
should be available to allow of using three pegs for each tree to be planted. 
A few 3-ft. j>egs are also necessary for setting the corner and wire length 
main pegs. 

The systems for the laying nut of groves and t^rchards are : 

(1) The square or rectangular. 

(2) The hexagonal or equilateral triangle. 

(3) The quincunx. 

Of these, the square or rectangular methotl is re(xjmmendcd for adop¬ 
tion in Rhodesia where land is inexpensive. This square system facilitates 
all cultural operations, chieliy on account of the wider middles (space 
between the rows of trees). It permits of ploughing and cultivation being 
carried out in four directions, and each tree has a greater root-finding area 
than that obtained in other systems of planting. 
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'I'he hexagonal or equilateral system of laying out a grove will allow 
of more trees being planted to the acre, 86 trees being necessary for 
the hexagonal as against 76 trees for the square system. The hexagonal 
system of planting has one great disadvantage as compared with the square 
system, in that ploughing and cultivation can only be done in three 
directions. 

The quincunx system is only of use where temporary trees are to be 
planted among permanent ones. The lay-out of this system is the same 
as that of the square system, but with a fifth tree in the centre of each 
four permanent trees. 

If a mixture of citrus and paw-paw trees is desired this system will 
be found ideal. Paw-paw trees being short-lived, they may be used as the 
temporary fifth tree and then rooted out when the citrus trees require 
additional space. The square system of planting being considered to be 
the most suitable for Rhodesian conditions, there is no necessity to deal 
further with the other systems referred to. 

Disiance Apart to Plant Citrus Trees .—Citrus trees should never b(* 
planted nearer than 24 ft. apart each way, and this distance applies to 
all varieties of citrus. If seedling orange trees are to be planted it would 
be advisable to spat e them 30 ft. apart owing to the large size to which 
they will grow. 'Fhe spacing recommended will provide each tree with 
sufficient room to grow unhindered, and each tree wdll have a large root- 
feeding area. Green crops also will receive more sunlight, and ploughing, 
cultivation, spraying or fumigation wall he made easier. 



ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 28 FEBRUARY. 1934 


Province, ^c. 

Disease 

No. of 
Canes up 
to Date 
since 
Jan. 1st 
1933 

Flesh 

Cases 

Reco- 

Verio* 

Deaths 

Bal¬ 

ance 

in 

No. 

Shot 

Western 

Rinderpest 

Koot-and-mouth disease 
Antiirax 

Rabies (Dogs) 
Ihroplasmosis 

23 

*4 

8 

... 

23 


... 

*4 

Colombo 

Municipality 

Ritiderpest 

Koot-and-moiith disease 
Anthrax 

Rabies (Dogs) 
Haemorrhagic 

Septicaemia 
Black Quarter 
t^ovine Tuberculosis 

2 

1 

... 



... 

*2 

Cattle Qiiarainine 
Station 

Rinderpest 

Koot-and-mouth disease 
(Sheep & Goats) 

Anthrax 

16 

1*5 


16 


... 

Central 

Rinderpest 

l*'oot'and-mouth disease 
Anthrax 

Bovine Tuberculosis 
Rabies (Dogs) 

• FREE 






Southern 

Rinderpest 

Koot-and-inoutI; disease 
Anthrax 

Rabies (Dogs) 

106 

41 

106 


... 

... 

Northern 

Rinderpest 

Foot-and-mouth disease ' 
Anthrax 

Black Quarter 

Rabies (Dogs) 

80 

53 ' 


61 

! 

■ "8 ■ 

Eastern 

North-Western 

Rinderpest 

Koot-and-mouth disease 
Anthrax 

Rinderpest 

Koot-and-moiith disease 
Anthrax 

Pleiiro* Pneumonia 

(Goats) 

Rabies (Dogs) 

1 22 
jKREh 

- 

22 


I *'* ■ 

I—. 

i 

1 

i 


North-Central 

Rinderpest 

Koot-and-montb disease 
Anthrax 

FRKK 






Uva 

Rinderpest 

Koot-and-montb disease 
Anthrax 

Bovine Tuberculosis 

|kree 






Sabaraj^amuwa 

Rinderpest 

Foot-and-inoiilh disease 
Anthrax 

Piroplasmosis 

Haemorrhagic 

Septicaemia 
Rabies (Dogs) 

92 

3 

92 

1 

... 

... 

92 

3 


G. V. S. Office. 
Colombo, 8th March, 1934. 


M. CRAWFOHD, 
Gtovernmeat Veterinary Surgeon. 
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l'\‘hruarv rainfall was, on tlic whole, abovi‘ normal. All stations in 
the XorthtM'n Pnnint'e, and a few near it, reported deficit, while in the 
low-('ountry to th(‘ west of the hills, excess and deficit appreximately 
balania*d. Hxcess was greatest on the northern, eastern, and southern 
slopes of the hills, and in the low-country to the east and north-east of them. 

'['here were 10 falls of 5 inches or over reported during the month, 
most of them on the rainfall day 6lh-7th. The hi^^-hest was 6'95 incht‘s, at 
Wcllawe, on the 22nd-23rd. 

During the first few days of the mtmth, there was very little rain. 
Precipitation increased on t.lu* 5th, and there was widespread rain, heavy 
at many places, between the 6th and 7th. 'The rainfall fell oil again on the 
8th. and the weather continued dry till the 15th, with low night tempera¬ 
tures, particularly up-country, the temperature at Nuwara Eliya on the 15th 
falling to 29'7^T\ I'he weather then changeti, night temperatures increased, 
and more rain fell, while thunder was frequently reported. This rain at 
first was fairly widespread, but during the last few days of the month was 
mainly concentrated in the south-west of the Island. 

Mean temperatures during the month were below normal, particularly 
by day. Humidity and cloud were generally above normal. Barometric 
pressure was below normal, and wind strength, on the whole, above the 
average. Wind directions were generally north-easterly. 

Hail was reported from Holmwood Estate on the 17th. 


H. JAMESON, 

Supdt., Observatory.. 
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EDITORIAL 


PASTURAGE IN CEYLON 


G KYI.ON is at present very far from being- a pastoral 
country but given the right type of sheep and cattle 
it offers great opportunity for the rearing of such if 
only suitable ()astures and fodders be provided. The 
rainfall of Ceylon is between extreines, not too great on the one 
hand nor too small on the other, to make the tearing of cattle an 
impossible proposition and such ranges of temperature according 
to altitude can be found as to bring this factor into a condition of 
suitability if indeetl we do not say under control. What is Wcanted 
is greater facilities for grazing, and this implies not only an 
area of land available for the purpose as so many seem to think, 
but, an area bearing the necessary and suitable herbage. What 
has been done in the improvement of herbage in several great 
present day pastoral countries like Australia and South Africa 
makes us see opportunity for such work in Ceylon. Whilst we 
have not an area of very uniform rainfall which is the ideal of a 
pastoral country yet much of our Island experiences the effect of 
two monsoonal rains with an intervening period not too long 
to give it the disadvantage of a drought. It is onlv areas in the 
extreme north-east and south-west where the effects of only 
one monsoon are of importance, and even here the growth of 
fodder crops to tide over the dry period is not difhtult of accom¬ 
plishment. Compared to Australia, for instance, Ceylon is 
fortunate. One-third of that continent has an annual rainfall 
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of less than ten inches, another third less than twenty, and the 
remaining area, around the coast, has anything up to one hundred 
and sixty inches. The average annual rainfall of tracts in Ceylon 
lies between fifty and one hundred inches. 

The provision of pasturage in Australia has been and is, 
therefore, by no means an easier problem than in Ceylon. Yet 
what wonderful transformations have been effected thereby in 
that island continent. Paspalum dilatahim a grass introduced 
into Ceylon over thirty years ago is grown on Government Farms 
and on those of a very few private individuals, but, in Australia 
where it was introduced only a few ye.ars earlier it has covered 
areas in New South Wales and Queensland far greater than 
the size of Ceylon and made a thriving dairy industry possible. 

When the Aryan race first sighted Australia it had no flocks 
and herds as we know them and little pasturage suitable for 
such. It was the land of the wombat, the wallaby, and the 
kangaroo; without cattle anti sheep at a time when cattle had 
been in Ceylon for over fifteen hundred years. Today Ceylon 
imports Australian butter, beef, mutton and even fotlder. 
Australian indigenous plants on careful study did not show the 
same promise for pasturage as ditl exotics. Whilst that was so 
in Australia it would be rash to come hastily to any such decision 
in Ceylon until all indigenous grasses here have received much 
more c<areful considenition. Stniins of the same species want 
investigation to see if there be not some more suited than others 
to our environment. The possibility of finding leguminous plants 
suited to our non-calcareous soils is an investigation that must 
proceed side by side with the study of the grasses. There 
seems no legitimate reason to believe our pasturage is incapable 
of improvement. 
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PASTURE TRIALS AT PERADENIYA 


SOME NOTES ON THE GRASSES UNDER TRIAL 


J. E. SENARATNE, F.L.S., 

SYSTEMATIC ASSISTANT. DIMSIOX OF ECONOMIC BOTANY 


I N this Journal \V)1. I.XXXI, No. 5, November, 1933 f)apes 
273-282 a oenc^nil ac(‘ount was ^iven of Ceylon orazing 
grounds and iheir iniprc^vemcnl. In that articde the 
utilization of indigenous strains for our requirements in 
Cevlon was stronglv stressed. It is now intended to give a 
preliminary ac'rount of tlie pastures under trial at .beradcmiva. 
They consist mostly of indigenous grasses, although a few 
exotics are also included. 


These pastures were laid down on a six acre l)lo('k of the 
old rubber area at the Baiidaratenne end of the Experiment 
Station. The rubber trees ex('ept a few left for shade were cut 
down. The land was ploughed on 10th Mav, 1933, an(i cross 
ploughed on the 25th. It was disc-harrowed on the 31st and 
again on the 9th June, 1933. The six acre Idock was divided 
up into 1/10 acre pIcHs and fenced. The various species of 
grass and leeume were planted on these ]dots between the l7th 
June and 20th July, 1933. It will thus be seen t^^at the exe>eri- 
ment has been laid down but a very short time; it mav however 
be of interest to follow its progress so far and again later, from 
time to time. Before laving down the experiment observations 
on many of the grasses in their wild state had been made and 
their seed collected. 


For the grasses planting was done either l)y dil)bling seed 
in holes one foot apart in rows so that when, the plants came 
up they would be one foot by one foot apart, or bv planting 
rooted cuttings one foot by one foot apart. In each plot laid 
down to grass, Desmodium iriflomm DC. Hin-undupiyali fS.) 
was planted six inches apart in rows alternating with those of 
grass. The object of this was to see if it were possible to 
establish a grass and a leguminous plant together. It is 
intended in the future to try other leguminous plants. No 
manuring was done except in the case of the exotic kikuyu grass, 
{Pennisetuyn clandestinnm), obtained from Australia. 
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1. Alloteropsis cimicina Stapf is an imligenous grass grow¬ 
ing abundantly in warm districts. It is also found in India, 
Burma, Malaya and China. It is a perennial (sometimes annual) 
tufted grass with erect or decumbent stems one to two feet high. 

The grass was establi.shed by rooted cuttings. Its growth 
was poor at first but in about five months it improved and began 
to set seed. Seeding continued from December, 1933 to March, 
1934. 

The grass was eaten by cattle. The yield was small. ■ So 
far it shows some promise as a pasture grass. 

2. Ampkilophis pertusa Stapf is an indigenous grass which 
is very common from the sea level up to an elevation of 3,000 
feet. It is also found in all warm countries of the Old Worl(l 
extending westward to the Mediterranean region^ It is an 
annual or perennial grass with creeping or ascending stems one 
to two feet long. 

Rooted cuttings were planted. In July soon .after planting 
their growth was poor but within three months they improved 
very much and continued to grow well with the Desmodium. 
By January, that is, six months after plantinsj this grass had 
covered the whole ground and was flowering. The DesmoiHum 
interplanted was good but crowded out where the growth of 
grass was luxuriant. Seeding was very prolific .and continued 
till the end of March, 1934. ,4t this stage when grazing is done 

it has been noticed that in the wild grass there is a gener.al 
tendency for the erect seed producing stems to break off re.adily 
from the creeping main stems. The plants do not die after 
seeding but soon after the rains commence the creeping stems 
close to the ground give out fresh shoots so that under 
Peradeniya conditions in the w’ild state this grass is perennial 
and is expected to be so in a cultivated pasture. 

The grass gives a good yield. Cattle eat it readily at all 
stages of growth. Ferguson considered it “an excellent 
fodder grass, green or' dry’’. RangaAchariyar remarks: 

This is an excellent fodder grass and it grows quickly and stands 
cutting very well. Cattle eat this grass very well.”’ 

It IS distinctly promising as a pasture grass. 

3. Apluda mutica Linn, is an indigenous grass which is 
GOmrnon from the sea level up to an elevation of 4,000 feet, 
growing on all kinds of soil. It is a common grass in India. It 
IS a perennial with densely tufted, erect straggling stems one 
to SIX feet high. 



206 


This grass was grown from rooted cuttings. At the start 
its growth was poor but it improved rapidly and in six months 
it had practically covered the whole ground with its dense tufts 
3 to 4 feet high and was flowering. It kept on setting seed from 
January to March. As it practically covers the whole area the 
Desmodium was entirely killed out. Weeds too in its area were 
choked. 

There is some difference of opinion concerning the value of 
this grass for pasture and fodder. According to Duthie it is 
a “fairly good fodder when young’’ and Haines says “Cattle 
do not eat it’’. Our observations here, however, are that it is 
eaten by the indigenous cattle, especially when it is young, while 
imported breeds such as .Sind and Kangayam cattle also readily 
eat it. d his grass gives a good yield and is of fair promise. 

4. Axonopus cotnprcssus Heauv: “carpet grass’’ or pol- 
lana in .Sinhalese is a native ol 1 ropical America now naturalised 
in Ceylon and occurring in abund.ince from sea level to the highest 
elevations. It is a common grass in coconut plantations. It is 
a perennial creeping grass spreading quickly to form a dense 
covering and attaining a height of six inches to a foot. When 
it becomes established it kills out other grasses and forms a pure 
stand. 

Rooted cuttings were planted which started well and in 
six months covered the entire plot with their thick growth killing 
out the Desmodium. Seed was set from January to March, 
1934. 

This grass is very readily eaten by cattle and the yield is 
good. It is a very useful pasture grass. 

5. Brachiaria distachya Stapf is an indigenous grass common 
from sea level up to an elevation of 2,000 feet, especially in the 
hotter parts of Ceylon. It is also found in, India, Malaya, China 
and Australia. It is a perennial long creeping grass with ascend¬ 
ing stems up to two feet long. 

It was grown from rooted cuttings. It started fairly well 
and went on increasing and improving to form a thick mat with 
dense growth in six months’ time when it started flow^ering. It 
set seed from Janu.ary to March. It seems however to suflfer a 
little from drought. The Desmodium was generally killed out 
by the thick growth of the grass. 
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It was readily eaten by cattle at all stages of its growth 
and it gave a very good yield. It is very promising as a pasture 
grass. 

6. Cenchrns ciliaris Linn.—African Fox-tail. This grass 
has been introduced here from Tanganyika. It is found in the 
tropical and sub-tropical regions of both worlds. It is a peren¬ 
nial grass with the stems erect or ascending up to a height of 
2 to 3 feet from a prostrate base. 

Seed was sown on 5th July, 1933. Its growth was good 
from the start and in six months it had {)roduced large clumps 
about 2 feet across and 3 feet high when it started flowering in 
January. It set seed from January to March. The growth of 
Uesmodium was poor, occurring only in between the tufts of the 
grass. 

It was very readily eaten by cattle and it gives a very good 
yield. It is a very promising grass. It has been cultivated at the 
Jaffna Experiment Station with success. 

7. Cynodon Daclylon Pers. Arugam-pillu (1).—Bermuda 
grass, Doub grass, Hariali grass, is an indigenous grass 
common in the warmer parts of the Island, growing on 
very poor soils. It is distributed over all warm countries of the 
world. It is a perennial long' creeping grass sending up 
numerous erect stems up to a foot hign. 

It was grown from cuttings. It started well and in six 
months it had covered the whole area with a uniform dense 
growth up to six inches high. It set seed from January to 
March, 1934. I'he Desmodium was generally killed out. 

Cattle eat it very readily but the yield is somewhat small. 
It appears to be a promising pasture grass. 

8. Cynodon pleclostachyum Pilger, known as star grass in 
East Africa, is a native of Tropical East Africa. It is a perennial 
tufted and creeping grass up to 2 feet high and spreading quickly 
by means of stolons up to 12 feet long. 

Seed of this was obtained from Tanganyika in 1933. The 
seed was of poor quality and only a few plants came up. These 
however grew vigorously and in six months had produced good 
growth and began to flower. The plants set seed from January 
to March, 1934. The Desmodium was killed out. 

Cattle eat it readily and the yield is very good. It is very 
promising as a pasture grass. 
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9. Dactyloctenium aegyptium Richt. is an indigenous grass 
common in the warmer parts of the Island. It belongs to the 
warmer regions of the Old World. It is an annual (sometimes 
perennial) tufted and somewhat .spreading plant with decumbent 
stems 12 to 18 inches high or very short. 

The grass was grown from rooted cuttings. It started well 
and in six months the original tufts had spread to form a more 
or less uniform mat sending up erect shoots. It started seeding 
in five months and kept on setting seed till March. Most of 
the Desmodium was killed out but there was some left. 

Cattle eat it and the yield is fair. It may be promising 
as a pasture grass. 

10. Danlhonia scmiannularis R. Br. is a native of Australia, 
which has been introduced into Ceylon and successfully estab¬ 
lished at the Government Dairy Farm, Ambepussa. It is a 
tufted perennial grass u|) to 2 feet high and grows on poor soil. 
It stands drought well. 

Seed w'as .sown at Beratleniya on 19th June, 1933. About fifty 
plants were produced but these grew rapidly producing large 
tufts up to 3 feet high in six months. I'he plants set seed 
from January to March, 1934. 

The grass was readily eaten by cattle and the yield was 
good. It is a promising pasture grass. 

11. Digitaria lovgifiora Pers. is an indigenous grass 
common in the low-country and inland. It is fairly widely dis- 
tributetl in the tropical and sub-tropical regions of the Old 
World. It is a perennial creeping grass with stems 3 to 12 
inches high. 

Grown from cuttings it started badly but in seven months 
it produced a thick sward in places. It set seed from February 
to March, 1934. The Desmodium was generally choked out 
by the grass. 

Cattle eat it readily but the yield is small. It shows little 
promise of being a good pasture grass. 

12. Digitaria marginata Link is an indigenous grass which 
grows on all kinds of soil and is abundant from the sea level up to 
an elevation of 4,000 feet. It is known in Sinhalese as “gurval”. 
It is widely distributed in the tropical and sub-tropical regions 
of both hemispheres. It is a perennial (sometimes annual) 
tufted grass with erect or creeping stems which reach a length 
up to three feet or more. 
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Grown from cuttings its growth was good from the start 
and in six months it had produced large tussocks over 2 feet 
across and 2 feet high. It Howered and set seed from about 4 
months after planting but more generally from January to March. 
The Desmodium was generally choked out or present in small 
quantity in between the tufts. 

Cattle eat it very readily at all stages of growth and it gives 
a good yield. It is a promising grass. 

13. Echinochloa colona Link is an indigenous grass 
common in the hotter parts of the Island, .particularly in water- 
logged situations and generally also on rich soils. It is found in 
all warm countries of the world. - It is an annual tufted grass 
with erect or decumbent stems up to 2 feet high. 

Grown from cuttings it started fairly well but its later 
growth was poor and after six months there were only small 
tufts about 6 inches high with a spreail of six inches when the 
plants began to flower. The plant set seed from January to 
March. The Desmodium was good in patches but most of the 
ground was bare. As a stand of pasture this grass has not 
so far been a success perhaps because the ground was too poor. 

Cattle eat the grass readily. 

14. Eleusine indica Gaertn. is an indigenous grass common 
especially along roadsides. It belongs to the tro])ics of the Old 
World from where it has been introduced to the New. It is an 
annual (sometimes perennial) tufted grass 1 to 2 feet high. 

It grew well from cuttings and in six months it had 
formed clumps about 8 inches high and 8 inches spread above 
when the plants were setting seed. At this time in January, 
the older clumps began to dry up starting from the lowermost 
leaves. This was continuing slowly and even at present the 
clumps are alive with outermost leaves dried up. The Des¬ 
modium occurred sparsely in between the clumps. When young 
this is eaten by cattle but after seeding they do not care for it. 
Its yield here was small. 

It is not a promising grass. 

15. Eragrostis pilosa Beauv. is an indigenous grass 
common in the warmer parts of the Island from sea level up to 
an elevation of 6,000 feet, generally occurring gregariously in wet 
places. It is widely distributed in Southern Europe and in 
most warm countries. It is an annual densely tufted grass 6 
to 24 inches high. 
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Grown from cuttings growth was very poor throughout 
and in six months there were only small tufts. It set seed in four 
months in November, 1933 and continued to do so till March, 
1934. The Desmodium was present only in little patches here 
and there. 

Cattle eat this grass readily when young but after flowering 
they do not much like it. The yield was very small. This 
would seem to lie ol little use as a pasture grass. 

Eragrustis Icnclla R. & .S. is an indigenous grass 
common throughout the Island p.irticularly in f)ver-grazeil areas. 
It is found in Tropical Asia ami in rro[)ical and Southern Africa. 
It is a slender annual tufted grass with decumbent stems 6 to 18 
inches high. 

Seed was sown on 19th June, 1933. Growth was poor 
throughout and in 8 months there were but small tufts of the 
grass. It set seed from Uecember, 1933 to March, 1934. The 
Uesmodium showetl fair growth between tufts of the grass. 

It is eaten by cattle but the yield is very small so that it 
would seem of little use for pastures. 

17. Jschacnmvi ciliarc Retz. is an indigenous grass common 
throughout the Island. It is known in Sinhalese as Rat-tana. 
It is wiilely distributed in the plains and lower hills of India, in 
the Nicobar Islands, Malaya, China and Australia. It is a 
perennial creeping grass, spreading rapidly by its long creeping 
stems. 

Seed was sown on 19th June, 1933. Only a few plants 
came up but these grew w'ell and spread fairly widely. It set 
seed from January to March. The interplanted Uesmodium 
was good and seems to grow w'ell w’ith this grass. 

Cattle eat it readily and the yield is fairly good. It is a 
promising grass for pastures in Ceylon. 

18. Ischaeniuni tinwyense Kunth is an indigenous grass 
very common from sea level up to 2,000 feet, especially in moist 
and shady situations. It is known in Sinhalese as Rila-rat-tana. 
It is found in Bengal, Central India, Burma and Malaya. It is 
a perennial long creeping grass with ascending stems up to 18 
inches high. 

Grown from cuttings it started fairly well and went on 
improving to form a thick mat with ascending branches 1 to 2 
feet high in six months’ time when it began flowering. It set 
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seed from January to March. Seeding was very prolific. Des- 
modium between the plants was generally killed out. 

The grass is readily eaten by cattle at all stages of growth 
and gives a good yield. It is a promising grass. 

19. Hemigymnia javanica Alst. is an indigenous grass 
common in the hotter parts of the Island. It is found also in 
Burma, Malaya and the Pacific and Mascarene Islands. It is 
an annual or perennial grass with creeping or ascending some¬ 
what tufted stems six inches to two and half feet long. 

Growth was good from the start, from cuttings, and in six 
months’ time there was an uniformly thick dense growth. It 
set seed from January to March, 1934. 7he Desmodium was 
killed in places where the grass was thick but in other places it 
showed good growth. 

Cattle eat this readily but not so readily as they eat “carpet 
grass’’ {Axonopus compressus). It gives a good yield and is 
a promising pasture grass. 

20. Oplismenus composilus Beauv. is an indigenous grass 
common throughout the Island especially in jungles and other 
shady places. It is widely distributed in all warm countries 
except Australia. It is a perennial creeping grass with ascend¬ 
ing stems up to three feet high. 

Raised from cuttings its growth was poor throughout and 
in six months it had produced a sparse matted growth with 
numerous ascending branches. It set seed from January to 
March. The Desmodium showed poor growth even on the bare 
areas. 

Cattle eat it but do not seem to care much for it. Its yield 
is small and it appears to be of little use for pastures in Ceylon 
except perhaps in jungles. 


{To be continued.) 




Renanthera Coccinea Lour 
(Scarlet Scorpion Orchid) 
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NOTES ON ORCHIDS CULTIVATED 
IN CEYLON 

RENANTHERA COCCINEA LOUR 
(SCARLET SCORPION ORCHID) 

V 

K. J. ALEX. SYLVA, F.R.H.S.. 

CURATOR. HKNERATGODA BOTANIC GARDENS, GAMPAHA 

T his handsome orchid is a native of Cochin China and 
appears to have been introduced irito Ceylon about the 
year I8b4. Unlike the other members of the genus 
Renanthera, it is a very slow though hardy climber and 
rarely exceeds six feet in length. It is parasitic and thrives 
upon the trunks of trees in the woods of its native country. The 
plant sends out long, large, thick fleshy roots at the nodes at 
irregular intervals. The stem is straight, woody, yellowish 
green and as thick as the small linger. The leaves are some 
3 to 4 inches long and about 1 to 1^ inches broad, thick, fleshy, 
emarginate at the apex and closely placed. 

The flowers are borne on a long spreading scape arising 
from a node and bearing numerous scarlet pale-yellow mottled 
blooms on a many branched panicle. The flowers are about 
2^ inches in diameter with obtuse lateral petals. 

At the early stage of growth the plant requires a certain 
amount of care and attention for its successful cultivation. 
Small cuttings with a couple of roots may be placed in perforated 
pots in a compost of crocks, charcoal, decayed wood, chopped 
coconut husk and Sphagnum moss, and supported to pieces of 
thick cuttings of some tree with fleshy bark. When the plants 
have attained a height of 2 to 3 feet they may be transferred to 
fair-sized well-drained tubs or to the ground specially prepared 
for their reception. In the latter case the ground should be dug 
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to a depth of about 18 inches and all soil removed. A six-inch 
layer of drainage material having been placed at the bottom, 
the remainder should be filled with the above mixture. Each 
plant should be given a couple of living supports planted on the 
sides, such as cuttings of Phaneria, jacaranda, Peltophorum or 
any similar hardy plants that are likely to strike root in the 
compost. The cuttings of both oirchid and their hosts need 
copious supplies of water at least till they show new growth. 
The buds of the host plant should occasionally be removed unless 
they are absolutely necessary to produce shade in a season of 
severe drought. Long-stemmed plants in flower, which have 
lost their basal leaves may be cut off at the leafy base and potted 
for decorative purposes. Removing cuttings from such plants 
will encourage the leafless stem to emit shoots at the nodes and 
these serve for further multiplication of the plant. 
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VERNALIZATION 

J. C. HAIGH, Ph.D., 

ECONOMIC BOTANIST. 


T here has appeared recently an account of work in 
Russia that is of considerable scientific interest and 
that may [)rove to l)e of great practical importance, if 
the Russian results can be substantiated and applied 
to agricultural practice. Briefly, the report announces the 
discovery of a method of pre-treatment of seed before sowing 
whereby the period subsequently taken by the plant to come to 
maturity is lessened without its yield being adversely affected. 
Tf it can be applied to agricultural practice it will have consider¬ 
able re.sults at least in the Temperate Zone, for it will mean that 
the advantages of early sowing will be attained under conditions 
where actual sowing in the field would be impossible owing to 
the presence of snow or to the low temperature, and will thus 
make possible, if not an extension of cultivation into higher 
latitudes at least a more intensive cultivation in those regions 
where the present growing .sea.son is very short. 

The Rus.sians call the new process “J^^rovizatzia”, referred 
to in German publications as “Jarowisation”, but in English 
the term is replaced by its Latinized equivalent “Vernalization”. 
Its application is based on the distinction between the two pheno¬ 
mena of (1) the growth, or increase in weight and size of a 
plant, and (2) development, or the transition of the jilant through 
successive phases, in its life history apart from mere vegetative 
growth. These phenomena are, or can be made to be, inde¬ 
pendent of one another. 

“Under artificial conditions in a greenhouse it is possible 
arbitrarily to accelerate or retard reproduction by varying the 
conditions of light, darkness, temperature, humidity, etc. accord¬ 
ing to the specific requiremen,ts of each plant. Under ordinary 
field conditions this is not the case, and the vegetative period 
of a plant depends mainly upon the natural conditions of the 
regions in question. Hence in any particular area only those 
plants whose vegetative period is such that seed formation falls 
within the limits of the external factors characteristic for the 
region are suitable £or cultivation. The essence of the method 
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of vernalization is the elimination of the effect of natural geo¬ 
graphical and climatic factors limiting the introduction into field 
cultivation of any desirable plant”. 

It is emphasized by the Russian workers “that the transition 
to the reproductive stage is not only independent of the size and 
age of the plant, but is not correlated in time with growth. The 
plant may change qualitatively in a required direction without 
continuing to grow and vice veraa, the plant mav grow and yet 
not effect the required qualitative cha.njje. The processes of 
vernalization are independent of growth but connected with the 
environment; if the external condition be favourable both for 
growth and qualitative change in the plant, the plant will grow 
and pass through the stages preparatory to reprofluction. The 
fact that the process of preparation of a plant io7eards reproduction 
may occur in the embryo and may he separated in time from the 
growth of the plant mahes possihlc the practical application of the 
method of vernalization”. 


The principles of vernalization have been applied to plants 
associated with tropical and sub-tropical regions as well as to 
plants of temperate climates. Trrtpical and sub-trooicnl. or 
“short-day” plants as they are called, require a combination of 
high temperature and short daily Period of lis^ht for reproduction. 
It is .stated that .short-day plants reauire light for the nrocesses 
of growth and darkness for reproduction, and that the influences 
are exerted by light and darkness themselves and not necessarily 
by an alternation of the <^wo. If therefore the plant can at .some 
stage of its development b^^ <riven a concentrated dose of the 
darkness factor, it will reouire no further period of darkness to 
enable it to pass through the reproductive phase. This is done 
by forcing the seed to a^row and then artificially stooping its 
growth, after which it is subjected to the influence of the appro¬ 
priate external factor. “Thus the sowinfr material, represented 
by the pre-treated seed, may have the anpearance ap-ronomicallv 
of seed, but from this new point of view it should be regarded 
as seedlings”. In actual practice, the seed is made to germinate 
by soaking in water, and is then subjected to darkness for a 
certain time at a certain temperature. The amount of water 
used, the time kept in darkness and the temperature are all 
adjusted so that germination is strictly controlled, and that the 
actual growth is as little as possible.' It is necessary to deter-> 
^experiments have been made with maize, sorghum, Sudan grass 
'“ mine by experiment the details, for each crop but preliminary# 
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and soya bean and it has been found that plants raised from 
pre-treated seed have flowered appreciably before control plants. 
The technique for rice has not been worked out. 

There are striking points of similarity in the above process 
and the methods used by the Sinhalese paddy cultivator and it is 
interesting to speculate whether the goiya has unconsciously 
anticipated the Russian scientists. Before sowing his fields, 
the paddy cultivator soaks his seed in water for 12 to 24 hours, 
then wraps it up in gunny bags or plantain leaves and leaves it 
for six to eight days to germinate after which it is sown. The 
reason given for germination is that seedlings are more quickly 
and easily anchored in the mud of the field and are not so likely 
to be washed away or concentrated in lowlying parts of the 
field as would be seed; and the reason for putting under pressure 
is that germination is thereby hastened and the resulting; seed¬ 
lings are more evenly germinated. There is no deliberate 
attempt to exclude light from the heap, yet it is almost inevitable 
that light should be excluded, and there are thus created all the 
conditions that are said to be necessary for vernalization. Is it 
not then possible that the villager’s seed is being vernalized and 
that .seed of the same variety sown dry at the same time would 
take appreciably longer to come into ear ? Experiments are 
in hand to determine these points, and of them an account will 
be given in due course. It should be .stated that the tempera¬ 
tures reached in a heap of paddv seed under pressure are much 
higher than any that have been hitherto determined for the 
vernalization of tropical crops, and that the amount of water 
used for soaking in the Russian experiments is much less than 
the amount the seed will absorb; nevertheless, the general 
methods are so similar that it would be surprising if similar 
results were not achieved. 

On the other hand should further shortening of the vegeta¬ 
tive period be possible bv suitable treatment, it may be that a 
high yielding Maha strain of paddy mav be made to mature, 
without loss of yield, in the space of a Yala season, or that a 
high yielding strain of whatever age may be introduced into a 
tract where it could not otherwise be grown on account of a 
slight difference in age. These questions remain to be investi¬ 
gated. 

For information on the principles and methods of vernali¬ 
zation I am indebted to Bulletin No. 9 of the Imperial Bureau 
of Plant Genetics, from which I have quoted freely. 
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PADDY MANURIAL EXPERIMENTS 
BURMA* 


[The jolUnvitifT results 7oilh orfj^anic mamiycs are extracted from the 
Department of A^riculture, Burma, Bullclin No. 29 'ivhicli is a Report 
on Manurial Experiments carried out in Burma by the AfrricuUural 
Department complied by R. JValsoti, Deputy Director of Afj^riculture, 
Burma. To those further interested the full Bulletin is recommended 
for study. — Ed. T.A.'] 

crop in Hurrna prior to 1912 a comprehensivx^ experiment was 
rlesij^ned to answer tht? following- questions :— 

(i) Wlietlier the ric'c plant requires its nitrogen in the 
organic’, ammoniacah or nitric form. 


A 


(ii) Whether phosphates, potash and lime were reciutred. 

The method of expciiment adopted w^as to apply varying cjuantities 
of farmyard manure alone, farmyard manure in combination with minerals, 
and finally mineVals alone. Tlie plots were long and rectangular in shape 
and each treated plot had a corresponding control or untreated plot oppo¬ 
site to it. 


Subse'quent investigation has shown that this method of experiment, 
while good enough for observational purposes, is unsuitable’ for exat'.t 
quantitative work. It however served a very useful purpose in throwing 
a good deal of light on the requirements of the' rice plant and has enabled 
similar additional w’ork to be c'onsiderably narrowed down. The experi¬ 
ment was laid down at Hmawbi farm in 1913-14 and t'arried on for five 
ye’ars, after which period residual effects were ascertained for a further 
period of five ycears. 

This experiment was duplicated at the Mandalay farm where paddy is 
grown under irrigation. 


By R. Watson, N.D.A., I..\.S., Depuly l.)in*cior ol .^gri^ultu^f, Burma. 
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MANURIAL TRIALS AT HMAWBI FARM 

Average yield over five years 




Yield 

per 

Control 

Average 

Treatment rates per acre yearly 

treated 


(lb.) 

increase or 



plot (lb.) 



decrease 
per cent. 








Grain 

Straw 

(irain 

Straw 

on Control 







(Grain) 


( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

1 . 

<'attle manure 30 lb. N „ 

194 

320 

160 

228 

+ 21 

2 . 

Gattle manure 50 lb. N „ 

215 

363 

165 

270 

+ 30 

3. 

Cattle manure 70 lb. N ^ 

242 

433 

148 

239 

+ 63 

4. 

Cotton cake 50 lb. N , 

218 

413 

154 

270 

+ 41 

5. 

Cattle' manure 30 lb. N , 







Superphosphate 20 lb. 
Sulphate of Potash 20 lb. 

216 

416 

143 

227 

+ 51 


K ,0 






6 . 

Cattle manure 30 lb. N ^ 


421 

138 

230 

+ 46 

Superphosphate 20 lb. PoO^ 

202 

7, 

('attle manure 30 lb. N „ 

Bone meal 20 lb. p.,Oo 

213 

414 

142 

222 

+ 50 

8 . 

Bone meal 20 lb. P^Os 

178 

317 

140 

221 

+ 27 

9. 

Superphosphate 20 lb. P 3 O 5 

190 

353 

134 

211 

+ 42 

10 . 

Potassium Sulphate 







20 lb. K,0 

148 

275 

129 

216 

+ 15 

11 . 

Nitrate of Soda 30 lb, N 

116 

207 

124 

209 

- 6 

12 . 

Nitrate of S<Kla 30 lb. 







N (top dressing). 

147 

251 

124 

200 

+ 18 

13. 

Nitrolim 30 lb. N„ 

151 

279 

126 

205 

+ 20 

14. 

Sulphate of Ammonia 







30 lb. N 

187 

365 

127 

204 

+ 47 

15. 

Lime 2,000 lb. 

175 

321 

127 

203 

+ 37 

16. 

.Ammonium Sulphate 30 lb. N, 







Superphosphate 20 lb. P 2 O 6 
Sulphate of Potash 

208 

427 

124 

198 

+ 68 


20 lb. K 2 O 







Tlic' layout in this experiment floes not admit of a true estimate of 
standard error, the chirf difficulty beinp the want of replications. General 
conclusions may, however, be drawn from a study of the figures : 

(1) Organic manures, especially farmyard manure, give a considerable 
increase and may be safely rA'Ommended. 

(2) The greater the application of nitrogen the greater the yield of 

(3) Nitrogen in the ammoniacal form is the most effective. This is 
followed by organic nitrogen, while nitrogen applied as nitrate of .soda gives 
poor results. 

(4) Superphosphate shows a distinct increase in the yield. 
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(5) Potash doe's not appear to be of any great importance as a paddy 
manure in Lower Burma. 

The residual effects were ascertained for the five years 1918-19—1922-23; 
but as the figures are not complete for all the' control plots results are not 
quite accurate and are therefore not recorded. 

A general analysis of the figures, howeve'r, indicates that plots Nos. 11, 
12, 13 and 14 which were treated w’ith nitrate of soda, sulphate of ammonia 
and nitrolim, respectively, gave low^er mean yields than their respective 
controls. 


MANURIAL TRIALS AT MANTDALAY FARM 

Average yield over five years 


Treatment rates per acre yearly 

( 1 ) 

Yield per 
tre'ated 
plot (lb.) 

Grain Straw 

(2) (3) 

Cjontrol 

(Ib.) 

Grain Straw 

(4) (5) 

Average 
increase or 
decrease 
per cent, 
on Control 
(Grain) 
( 6 ) 

1 . 

Cattle manure 30 lb. N, 

115*0 

197*2 

84*3 

120-6 

+ 

35-7 

2 . 

('attle manure 50 lbs. N 

12T5 

225 4 

80*3 

112*9 

h 

51-3 

3. 

Cattle manure 70 lb. N ^ 

135 3 

259*1 

82*8 

127-4 

4- 

63-4 

4. 

5. 

Cotton cake 50 lb. Ng 
Cattle manure 30 lb. N.j 
Superphosphate 20 lb. 

1219 

211 6 

98*3 

16T3 

4- 

24 0 

6 . 

P.o. 

Sulphate of potash 

20 lb. KjO 

Cattle manure 30 lb. N „ 

132 4 

236-2 

103-8 

190 6 

+ 

27-5 

7. 

Superphosphate 20 lb. 
P 20 « 

Cattle manure 30 lb. N 3 

144 6 

231*1 

105-4 

167*2 

4 

37 2 


Bonemeal 20 lb. PjO^ 

129 8 

214 1 

77-0 

118*0 

4* 

68 5 

8 . 

9. 

Bone'meal 20 lb. PaO^ 
Superphosphate 20 lb. 

96*0 

156 0 

64 8 

92 5 

4- 

48 1 

10 . 

p.o. 

Sulphate of potash 

103*7 

155*8 

41*9 

59-8 

+ 147-2 


20 lb. K.,0 

6T2 

94*9 

42-5 

66-3 

4* 

44*0 

11 . 

Nitrate of Soda 30 lb. N , 

63-2 

80*2 

48-7 

65 6 

-1- 

29-8 

12 . 

Nitrate of Soda 30 lb, N 3 
(lop dressing) 

71 6 

95 2 

52-1 

69-3 

4* 

56 6 

13. 

14. 

Nitrolim 30 lb. N 

Sulphate of Ammonia 

97-8 

143-6 

63 6 

84-0 

■f 

53-7 


30 Ib. N 3 

75-4 

98*1 

52-6 

69-6 

-f 

44-0 

15. 

16. 

Lime 2,000 lb. 

Ammonium Sulphate 

80 Ib. N 3 

Superphosphate 20 lb. 

53-5 

71*4 

47-1 

63-4 

4- 

13-5 


P 

Sulphate of Potash 

20 1b. KoO 

116 0 

176-0 

45-1 

58-5 

+ 157-2 
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As in the Hmawbi experiment the' want of replications does not admit 
of a true estimate of stanclarci error. 

A study of the lit^ures however gives the following indications: 

(1) Cattle manure alone gives appre'ciable increases in yields and can 
be recommended with safely. 

(2) Among the' nitrogenous manures sulphate of ammonia does not 
stand out clearly as in the Hmawbi experiment. 

(3) Superphosphate alone and in combination with sulphate of ammo¬ 
nia and sulphate of potasl? gives high increases although when applied with 
cattle manure, the increased yieki is not outstanding. 

(4) Sulphate of polasii gives indications of being more necessary 
than in Low^er Burma. 

Residual Effects. were studied for two or three years but the 

fluctuations from year to year, owing to insect attack, etc., rendered the 
results difficult of interpielation. 'Hie main indications were chemical 
manure's leave little residue after the first year but that the heavier dres¬ 
sings of larmyard manure show up for two or three years. 

INDIGENOUS MANURES (PADDY) 

In addition to tiie plots treatt*d with indigenous manures in the Hmawbi 
and Mandalay permanent series, which have been discussed, a number of 
trials have been carried out on the newer paddy farms at Myaungmya, 
Mudon anti Akyab. ''1 he results t>f these are given and may be compared 
witii the Hmawbi and Afandalay ones. 

FARMYARD MANURE 

Akyah .—The experiment was part of one in which lime and a com¬ 
plete dressing of artificial fertilizers were' tested along with farmyard 
manure. 

The trial was commenced in the year 1925-26, just after the opening 
of the farm, and continued for thre'e years, in order to find the effect of 
farmyard manure on poor paddy soil. Figures for straw are not available 
as the straws was not harvested during the first two years and unexpected 
rain prevented proper vveigliment in the third year. 

Rotation. —Normal, i.c., paddy yearly. 

Plots .—5 acre. Rectangular in shape. 

R epli caii o ns. —Th r ce. 

Scatter .—No randomization. Plots arranged in regular order. 


Year 

(I) 

Treatment 

(2) 

Average 
yield of 
grain per 
acre (lb.) 

(3) 

Average 
increase 
per cent, 
on control 

(4) 

Standard 
error 
per cent, 
on control 

(5) 

Signifi¬ 

cance 

(6) 

1925-26 

Con t rol 

Farmyard manure 
50 lb. N a per 

1253-6 

— 

— 

— 


acre 

1611-66 

4 28 5 

5-38 

5-3 

1926-27 

Control 

Farmyard manure 
50 lb. N 2 per 

1464-84 

— 

— 

— 


acre 

1769-84 

4 20-8 

5 16 

4-0 

1927-28 

Control 

Farmyard manure 
50 lb. N a per 

1083-4 

— 

— 

— 


acre. 

1244-6 

4 14 9 

8-3 

1-8 
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Conclusions ,—tThe increases in yield althoug-h sig-nificant over the con¬ 
trols for the first two years amount to an average annual increase of some 
21 per cent, only compared with 30 per cent, at Hmawbi for a similar 
dressing and 34*9 per cent, at Mandalay for a dressing of 40 Ib. N ^ per 
acre. As no analysis of the manure was made it cannot bt'. definitely con¬ 
cluded on the result of this trial, that farmyard manure has a less bene¬ 
ficial effect on paddy at Akyab than it has at Hmawbi or Mandalay. 

SOME OTHER TRIA1.S—SYNTHETIC FARMYARD MANURE 

Synthetic farmyard manure was manufactured at Hmawbi farm in 1924. 
Afticr preparing for; three months it was found to contain '592 per cent, of 
nitrogen. The experiment was designed as follows:—(i) synthetic farmyard 
manure at 50 lb. per acre, (ii) ordinary farmyard manure at 50 lb. N, 
per a(!re, (iii) straw in quantity per acre equivaknt to ihat used in the 
manufacture of thiC synthetic farmyard manure, (iv) ammonium sulphate and 
calcium carbonate in quantities per acre equivalent to that used in the 
manufacture* of the synthetice farmyard manure. 

The total net increases in grain over the control for the different treat¬ 
ments are as follows: 

Synthetic farmyard manure 34*67 per cent., ordinary farmyard manure 
35T per c^nt., straw 18*9 per cent. (NH 4 ) 2 SO 4 + Ca CO 26 47 per cent. 
It would appear that for the paddy crop the increase in yield from synthetic 
farmyard manure is very similar to that from ordinary farmyard 
manure though from the economic point of vk^w the additional cost of 
manufacturing the synthetic product places it at a tlistinct disadvantage. 

BATS' GUANO 

Bats’ guano is pnxiuced in the* Province but is not easily obtainable 
except in the immediate localities of the deposits. Its scarcity and high 
cost render it of little imfX)rtance as a manure for paddy, so only two trials 
are recorded. 

The* manure used showed an analysis 7'40 per cent. Nitrogen (No), 
3'41 per cent.PjjOs and T 02 per cent. Potash (KgO)- 

It had been ascertained from previous observation trials that the 
manure is an extremely active one and caused a strong leafy growth and 
tendency to lodge late in the season. 


Year 

(1) 

Treatment 

(2) 

Avearge yield 
per acre. 

Average 
increase 
or decrease 
per cent, 
on control 
(Grain) 

(5) 

Standard 
error 
per cent, 
on control 

(6) 

Signifi¬ 

cance 

(7) 

Grain 

lb. 

(3) 

Straw 

Ib. 

(4) 


Control 

1,874 

4,236 

— 

— 

— 


30 lb. N , 

2,245 

4,933 

+ 200 

— 

3*8 

1924-25 

50 lb. N . 

2,326 

5,450 

+ 240 

— 

4'6 


70 lb. N ■ 

2,271 

5,593 

+ 210 

5'23 

40 


Control 

1,105 

2,874 

_ 

_ 

_ 

1925-26 

30 lb. N, 

1,197 

2,762 

+ 8-3 

— 

107 

R.E. 

50 lb. N , 

1,376 

%,488 

+ 25 0 

— 

3 22 


70 lb. N , 

1,197 

2,960 

+ 83 

7*76 

107 




222 


Applications at a rate to gfive 30 lb. nitrog^en per acre showed an increase 
of 20 per cent, oi grain over the control and at a rate of 50 Ib. of nitrog^en 
per acre 24 per cent. 

Bats’ g:uano g^ives significant increases in yield but ihe high cost and 
small amounts available prevent its competing with other manures for the 
paddy crop. 

RICE BRAN, HMAWBI FARM, 1928-30 

Ric'e bran is produced in large amounts locally and if obtainable at 
a low pric e would be of considerable value as a manure. 

Ihe demand for this bye-product for other purposes is however too 
strong to allow of its lieing utilised as a manure. 

In this c-\periment coarse rice bran was applied at the rate of 20 lb. 
nitrogen per ac re in 1928 and the residual ellect ascertained during 1929 
and 1930. file nitrogen content was ascertained by the Agricultural Che¬ 
mist to be 1'93 per cent. 

Tlie conclusions arrived at were that as a manure rice bran is of value 
but the price at which it is normally sold does not make its use an economic 
one. 

Conclusions .—Significant increases on the controls are indicated at 
Hmawbi and Myaungmya As a manure rice bran is therefore of value il 
uOtainaDle at a much c:heaper rate than that at which it is mornaily sold. 

FISH MANURE, HMAWBI FARM, 1926-30 

Fish manure is an indigenous manure made chiefly in iMergui, in the 
1 enasserim Division of Lower Burma. 

It is a comparatively costly manure and not easily available except 
where produced. ( hemical analysis showed a nitrogen content of 4*065 per 
cent, and a relatively high percentage of 

Tw'o series of plots were manured in 1926 and the residual effect ascer¬ 
tained during the four succeeding years. 

The manure was applied at 10, 20 and 30 lb. N 2 per acre. 

Conclusions .—Fish manure appears to have a stimulating effect on the 
paddy crop in the year of application. A very considerable residual effect 
is also apparent though the yields shown in this experiment are somewhat, 
irregular. The high cost of the manure prevents its general use as a ferti¬ 
lizer, 

WATER HYACINTH (eICHHORNIA CRASSIPES) 
COMPOST. MYAUNGMYA FARM, 1928-29 
TO 1930-31 

The water hyacinth has spread very rapidly in most of the waterways 
of Burma and an experiment was commenced at Myaungmya Farm in 
1928-29 to ascertain the value of water hyacinth compost as a fertilizer 
for paddy. 

The following method was adopted in the preparation of the compost. 
The hyacinth was collected in October and after sundrying for ten days an 
18-inch layer was put into an enclosure measuring 15 ft. x 12 ft. A similar 



layer of ( owcliinj^ and earth, in. the ratio of 6:3, was added and the whok* 
Ihoroug-hly mixed. The process was repeated until a heif,»‘hl of 5 feet had 
been reached. Thorouf^'h mixinf^ was then done monthly until May when 
the compost was applied to the plots. 

An analysis of the compost by the Ag’ricultural Chemist showed : 

Total Nitrogen ... ... 0*269 per cent. 

PyO.^ ••• • • 0*208 per cent. 

K.jO ••• 0*759 per cent. 

('ompost was applied at the rate of ten tons per acre, equivalent to 
59 lb. N jj 'll 1928-29, and the residual elYect ascertained for the two sui: 
ceeding years. 

Rotation. —Normal, /.e., paddy yearly. 

Plots .—165 feet x 10 feet. Rectangular in shape. 

Replications. —5= 10 plots. 

Scatter .—Manured plot alternate with control. 


Year 

f reatment 

Avearge yield 
per acre. 

(irain Straw 

Average 
increase 
or decrease 
per cent, 
on control 
Grain 

Standard 
error 
per cent, 
on control 

Signifi¬ 

cance 

(1) 

(2) 

(lb.) 

(3) 

(lb.) 

(4). 

(5) 

_ (^_ 

JJ1-. 

1928-29 

Control 
M'iiiui eci 

1,071 

1,762 

1,902 

2,853 

-f 59 0 

5*1 

116 

1929-30 

k.E. 

( o ntrv>l 
Manured 

1,632 

2,043 

3,180 

4,015 

+ 25*2 

2 48 

10 16 

1930 31 
R.E. 

Control 

Manured 

1,085 

1,204 

2,921 

2,521 

+ 11*0 

10*11 

1*1 


Remarks .—No abnormal tillering or incidence of pest or disease attack 
noted. 


Conclusions .—The increase in yield recorded is significant over the 
controls for the first and second years and would indicate that where labour 
is cheap the manufacture of water hyacinth compost should be e*ncouraged. 

GREEN MANURE (ISCHAEMUM LAXUM) 

HMAWBI, 1925-26 TO 1927-28. 

“Myeini” (^Ischaemurn 1-axum) fjrows freely on the Hmawbi farm 
paddy area and the following experiment was designed to test its value as 
a green manure alone and in combination with superphosphate, on an area 
of heavy stiff clay where the crop was generally poor. The layout included 




224 


controls, “Myetni” alone, superphosphate alone, and “Myetni” plus 
superphosphate. Superphosphate was applied at the rate of 2^ cwt. per 
acre. 

Rotation. —Normal, i.c., paddy yearly. 

Plots .—12 feet X 165 feet=: acre. 

Replications. —4= 16 plots. 

Scatter .—No randomization, plots arranged in regular order. 


Year 


Average yield 

Average 



'rreatment 

per 

acre 

increase 

Standard 






or decrease 

error 

Signifi. 





per cent. 

per cent. 

cance. 





on control 

on control 




Crain 

Straw 

Grain 





(ib.j 

(lb.) 




(1) 

(2) 


(4) 

(5) 

(6) 

(7) 


Control 

1,518 

2,926 

_ 

_ 

_ 


Superphosphate 

1,738 

3,212 

+ 14-5 

— 

1*45 

1925-26 

“iVlyctni’ alone 
‘ ‘ M y ct ni ” 4- S uper- 



4- 5 9 

— 

•59 


phosphate 

1,826 

3,696 

4-20 3 

10 0 

2 03 


Control 

1,687 

3,201 

_ 

_ 

- . 

1926-27 

Superphosphate 

1,949 

3,471 

4-15*5 

— 

3*69 

R.E. 

*‘Myetni” alone 
‘ ‘ Myetni ” -h Super¬ 

1,949 

3,643 

+ 15*5 

— 

3 69 


phosphate 

2,068 

3,667 

4 27*6 

4 2 

6*57 


Control 

1,566 

2,744 

_ 

_ 


1927-28 

Superphosphate 

1,375 

3,491 

-12 2 

— 

1 4 

R.E. 

‘^Myetni” alone 

1,643 

2,542 

-t- 4 9 

— 

0*56 


‘ ‘ Myet ni ” + S uper- 
phosphate 

1,698 

4,092 

4- 8*4 

8-7 

0 96 


General Couclusioiis .—The increases in yield due to treatments, though 
high, are not statistically significant. 

LIME, HMAWBI FARM, 1927-30 

Previous trials carried out in 1919 and 1924 in which lime had been 
applied at the rates of 2,000 lb. and 6,000 lb. per acre respet tivelv indicated 
that such heavy dressings were not advisable or profitable’. 

Results noted below nvv for an experiment, commenced in 1927 and 
carried on till 1930, in which a dressing of 560 lb. per ai'ie, of magnesium 
free lime was given in the first year and the re'sidual effects studied in the 
following years: 

Rotation ,—Normal 

Plots ,—165 feet X 16 feet^i*^ acre. Rectangular in shape. 

R eplic^a tians. —4 = 8 plots 

Scatter ,—Alternate control and treated. 
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Year 

Treatment 

Average yield 
per acre 

Average 
increase 
or decrease 
per cent, 
on control 

Standard 
error 
per cent, 
on control 

Signifi¬ 

cance. 

(1) 

(2) 

Grain 

(lb.) 

(3) 

Straw 

(lb.) 

(4) 

Grain 

(5) 

(6) 

(7) 

1927 

Control 

Limed 

803 

843 

1,224 

1,259 

4-9 

15-5 

•32 

1928 

R.E. 

Control 

Limed 

L376 

1,659 

2,571 

3,176 

20*6 

4 9 

4 2 

1929 

R.E. 

Control 

Limed 

1,408 

1,465 

2,448 

2,656 

3 4 

8 37 

■4 

1930 

R.E. 

Control 

Limed 

1,598 

1,608 

2,706 

2,936 

•62 

2-31 

3 


Conclusions .—Tliis trial was carried out on a “bad pat('h“ oi the farm 
and although a total gain of 29 per cent, in grain yield has resulted no 
definite conclusions can be drawn. Further experiments with diircrent 
amounts of lime will be carried out. 

LIME PLUS CATTLE MANURE 

To find the effect of lime when applied along with cattle manure on 
the paddy crop. 

Lime was applied at varying^ rate's from 5 cwt. to 60 cwt. per acre in 
conjunction with a non-varying application of farmyard manure equal to 
50 lb. N 3 per acre. The plots were treated in 1927-28 and residual effects 
studied over the next three years. 

Conclusions .—Increases in yields in the first year are verv (xmsiderable 
and would indicate that lime may be applied at rates of up to 40 cwt. per 
acre on soils of this type. 

Residual effects show progressive increases up to treatments of 40 cwt. 
per acre for the second and third year while in the fourth year treatments 
above 10 cwt. per acre show a falling off in yield. 
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INHERITANCE OF CHARACTERS 
IN RICE"^ 


INTRODUCTION 

T his paper deals with studies on the inheritance of the following’ 
characters in rice: Length of glumes, absence of ligules, brittle¬ 
ness, shattering, dvvarfness, awns, color of awns, color of 
glumes, color of apiculi, and earliness. 

LENGTH OF GLUMES 

Most varieties of ric'e (Orycit snihui 1-.) have short (outer) glumes. 
The glumes usually vary in length from one-fifth to one-third of that of the 
lemma and palea. However, in some varieties the glumes are nearly as 
long, or (|uUe as long, as the lemma and palea. These long-glumed 
varieties are reported to be resistant to lodging and shattering. They are 
not grown c^n a commercial scale in the United States. 

Parnell cl al. and Kato and \’an der Stok, acc'ording to Ikeno, obtained 
in Fa populations plants witii siiort and long glumes in a ratio of 3:1. (Tiao, 
in a cross between a glutincms long-glumed variety and a common short- 
giunied variety, obtained in V 3 a ratio of 15 plants with short to 1 plant 
with long glumes. In this case snort glumes were due to dominant duplicate 
genetic' factors. Ramiali et al. in a cross betw’een short and k^ng-glumed 
varieties, obtained h plants mat nad glumes intermediate in length between 
the parents. In tJie F 3 populations ilie parental and intermediate glume 
lengths were obtained. 1 liese investigators placed the F 3 plants with 
respect to glume length lii three groups, nameU short, intei mediate, anci 
long, and by this aroilrary grouping they obtained approximately a 1 : 2:1 
ratio. However, there was mucii variation in tJie length of the glumes of 
plants cldssilied as intermediate. In lliis group the glumes varied in length 
irom almost as short as the short-gkimed parent to nearly as long as the 
long-glumed parent. This indicates tiiat the plants classed as intermediate 
for glume length were not genetically similar and suggests that the 
dili'erence between the short-giumed and the long-glumed varieties probably 
was due to multiple iactors. 

In 1926 Vosemite, a normaliy short-giumed variety, was crossed with 
“Nimai Kawa M<x:hi” and “Weilin”, long-glumed varieties. The parents 
and F ^plants were grown in 1927. The spikelets of F 3 ^ plants from both 
crosses had normal short glumes. 

In the Fg population of the cross Vosemite x Nimai Kawa Mochi 
1,116 plants were grown to maturity. Of these 831 plains had spikelets 
with short glumes and 285 plants had spikelets with long glumes. These 
numbers agree with a monohybrid 3:1 ratio, the deviation being only 
6*00 ± ^‘76 plants. Of the 1,047 Vosemite x Weitin Fa plants 785 had 

♦ By Jonkin W. Jones, Senior Agronomist, Division of C.'real Crops and Disc'aM's, 
Bureau of Plant Industry, United States Dcoarlinent of Agriculture in Journal of 
culttiral Research, Vol. 47, No. 10, Novcmbei 15, 1933. 
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short glumes and 262 had long glumes the deviation from a 3:1 ratio being 
0 25i:9 46 plants. In the total fTg population of the two crosses there were 
1,616 plants with short glumes and 547 with long glumes, the deviation 
Irom a monohybrid ratio being 6’25 13*59 plants. 

Fifteen random F ^ progenies from the cross Yosemite x Nimai Kawa 
Mochi and 16 progenies from the cross Yosemite x We'ilin were grown in 
the F 3 Of the 15 progenies, 7 segregated for short and long glumes, 3 
bred true for short glumes, and 5 bred true for long glumes. Of the 16 
progenies, 7 segriegated for short and long glumes, 4 bred lor short glumes, 
and 5 bred true for long glumes. The results for both groups are shown 
in table 1 . 

Table 1 .—Breeding behaviour of Fa progenies from the crosses Yose 
mite X Nimai Kawa Mochi and Yosemite x VVeitin grown in Fg a the 
Biggs Rice Field Station, Biggs, Calif., 1929. 


Number of plants Deviation 

Number with glumes from 3:1 


Cross 

of pro¬ 



ratio and 


genies 



probable 



Short 

Long 

error 

Yosemite X Nimai Kawa 

3 

605 

_ 

_ __ 

Mochi 

7 

904 

297 

3-25 ±10 10 


5 

— 

837 

— — 


4 

704 

_ 

. . 

Yosemite x Wei tin 

7 

964 

346 

18-50 ±10 54 

Total for 14 segregatii^ 

5 

. — 

765 

— — 





progenies 


1,868 

643 

15-25 ± 14-63 


In the seven segregating progenies of each cross producing plants with 
short and long glumes the deviations from 3:1 ratio w^erc less than twice 
the probable error in all progenies, except for one in each cross. The 
results show that short glumes are dominant to long glumes and that the 
long-glumed and short-glumed varieties used in this study differ by a single 
genetic factor for this character. 

ABSENCE OF LIGULES 

In commercial rice varieties the ligules at the juncture of the leaf blade 
and sheath are usually w'ell developed. A liguleless variety, “Tsutsuito’’, 
the only one known to the writer, was obtainc^d in Japan in 1925. Tsutsuito 
is late-maturing, liguleless, and awnless. It was crossed with “Kotake”, 
also late-maturing, and partly awned. 

The F ^ plants had normal ligules and were partly awned like th^ male 
parent Kotake. An Fg population, consisting of 1,024 plants was grown 
in 1927. Of this number 796 plants had normal ligules and 228 were ligule¬ 
less, the deviation from 3:1 ratio being 28*00 ^*35 plants. 

Fifteen random progenies were grown in the F 3 in 1928, of which 
6 consisting of 989 plants, bred true for normal ligules, 5 segregated and 
gave 655 plants with ligules to 195 without ligules and 4 consisting of 725 
plants, bred true for the liguleless character. 
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The five pi'O^enies that se^re^ated in h" ^ produc'ed 655 plants with and 
195 plants without li^ules, the deviation from 3:1 ratio being- 17*50 |j 8*51 
plants. According- ip Ikeno, Kato found that normal ligules were dominant 
to the liguleless character in rice. He obtained in 3 plants with normal 
lig-ules to 1 without ligules. 

BRITTLENESS 

The culms and leaves of commercial rice varieties vary in strength and 
toughness. Under noimal coiidititiiis some varieties do not lodge, whert*as 
others lodge badly. Between tiiese two- extremes there are various degrees 
of resistance to lodging. However, all the commercial vanetie’s are normal 
in that the straw possesses a certain degree of touglmess or tensile strength 
and is somewhat resistant to complete breaking by bending or twisting. 
In contrast to the normal tougnness ot the culms and leaves of the 
commercial varieties is tne extreme hrittleiiess ol tlie culms, leaves and 
other parts ol “Kama Irazu ’ a variety obtained in Japan. This variety 
does not lodge, althougli the stalks bend over under the weight of heavy 
panicles. However, in both the green and the mature stages the' leaves 
and culms are so brittle that they break oil at the slightest pnessure. Tfie 
writer was informed mat the name Kama Irazu means “no need of a sickle 
in harvesting”. tins variety was so named because a standing plant 
gathered into the liand snaps oil when givtai a slight twist. Jhe panicles 
also are brittle and the spiKelets kill oh easily. In tiiicshing, the lemma 
and palea often are removed and the kernel is easily broken. 

In the cross Kama Irazu x Colusa (C .1 ^ 1600, a normal variety) the 
plants had normal (not brittle*) stalks, leaves, and panicles. In the 
second generation tliere were 479 plants willi normal stalks, leaves and 
panicles to 156 plants with these parts brittle, ifhe deviation from a 3:1 
ratio was 2'75±^7li6 plants. The segregation into normal and brittle 
plants was very distinct. f he ordinary green rice leaf often can be folded 
up w'ilhout breaking into separate parts, but the brittle leaf is e'asily snapped 
on when bent. Owing to this tact it w^as possible to classify the plants 
even be lore they headed. 

Twenty-five random F 2 progenies were growm in the F, Six of 
these, consisting of 292 plants, bred true for normal plants; 14 segregated, 
producing 453 normal plants to 142 brittle ones; and 5, consisting of 223 
plants, bred true for the brittle character. Ihe segregation ol each of the 
14 progenies agreed well with a ratio of 3 normal plants to 1 brittle plant, 
the deviation lor the 14 progenie’s being 6*75 7*12 plants. 

Analyses were made of the straw and grain of Kama Irazu and of 
Colusa (C.l. 1600). The straw of Kama Irazu contained less ash, silica, 
and crude fiber than that of Colusa, but a higher percentage of lignin, 
nitroge'n, and moisture. The chemical data do not show the cause of 
brittleness in Kama Irazu, but this character may be due to cell structure 
or arrangement. 

SHATTERING 

Varieties differ greatly with respect to the tightness with which the 
grain is hefld on the panicle before and after maturity. In certain varieties 
the grain is held so tight that threshing is diificult. In others the grain 
shatters very easily, even when carefully handled. Between these two 
extrem-es there probably are? varieties representing all degrees of tightness. 
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In the United States commercially j^rown rice varieties are more or less 
resistant to shattering but do not hold the grain so firmly that they cannot 
be satisfactorily threshed with modern machinery. Varieties that shatter 
too easily are not suited for harvesting with grain binders. In countries 
where rice is harvested by hand and threshed by treading and flailing, 
varieties that shatter rather easily are grown in preference to those that 
shatter less readily. 

Takenouchi reports that at the juncture of the rice grains and their 
supporting stalks there is a special tissue consisting of from 1 to 3 layers ol 
Jignified thin-walled cells. In rices that shatter easily these cells develop 
and dry up early, whereas in rices that shatter less easily they do not dry up 
so early. 

According to Matsuura, Kato crossed a non-shattering rice with one 
that shattered easily. In the ^he plants were non-shaUering and in the 
Fj the ratio of non-shattering plants to those that shattered easily was 3:1. 

The Caloro and Colusa varieties, which are extensively grown in 
California, do not shatter easily if properly handled. These were crossed 
with Chinese varieties that shattered easily. The crosses were C.i. 
7075 X Colusa, C.I. 7078 x Caloro, and C.I. 7389 x Caloro. 

The Fi plants of these crosses of these plants appeared to be inter¬ 
mediate. They did not shatter so readily as did the C liinese varieties, and 
yet they did not seem to hold the grain quite so firmly as did Colusa and 
Caloro. 

Owing to various degrees of sterility in the F, plants of these crosses 
and to the failure of many individual plants to mature grain, only part ol 
the Fa population was suitable for a study of the inheritance of shattering. 

On the basis of tJie ease or diJliculty of .stripping the grains from the 
mature panicles of plants standing in the held, it was not hard to determine 
relative resistance to shattering. Only a few trials were necessary to reduce 
this determination to a fair degree of accuracy. The plants from which it 
was easy to remove the seed were classed as easily shattered, whereas those 
Irom which it was rather diflicult to remove the seed were classed as non¬ 
shattering. 

In the F 2 population from the cross C.I. 7075 x Colusa there were 29 
non-shaUering plants to 11 that shattered readily; from the cross C.I. 
7078 X Caloro there were 99 non-shattering plants and 46 that shattered 
readily; and from the cross C'. 1.7389 x Caloro there were 249 non-shattering 
plants and 109 that shattered readily. In each cross the.se numbers agree 
reasonably well with a 3 :1 ratio^ The deviations from this ratio in the order 
given were 1.00±1’85 plants. 9'75±3‘52 plants, and 19-5±5‘53 plants. 
The results that in the* varieties used in this study the non-shattering and 
shattering characters probably dilTer by a single genetic factor. 

DWARFNESS 

Dwarf varieties of rice often are growm at rice experiment stations. 
While they are of no economic importance, they are of interest to plant 
breeders. According to Ikeno a dwarf rice plant wa.s described by Iwasaki 
in 1828. 
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Parnell et. al first reported on studies of the inheritance of dwarfness 
in rict'. They found that dwarfness is a simple recessive to normal. The 
averag-e height of the normal parent used in their study was 49*7 inches and 
that of the dwarf parent 27’9 inches, llie averaj^e height of the normal 
segregates in Fj vvas 50*5 inches and of the dwarf segregates 31*2 inches. 

Sugimoto states that dwarfness usually is a simple recessive to normal. 
He found a dwarf mutant in a true-breeding normal variety, Waseshinriki, 
which was a simph* recessive to normal. Another dwarf appeared as a 
mutant in a true breeding strain isolated from a hybrid. This dwarf was 
dominant to normal and in the F 2 segregation produced 3 dwarf plants 
to 1 normal. 

Akemine crossed the normal variety Akage with the dwarf varieties 
“Daikoku” and “Fbisu”. In the F 2 segregation both crosses produced 
5 normal plants to 1 dwarf. In a cross between the dwarf varieties 
Daikoku x Ebisu the F, was normal and Ihe se'grcgation in Fg gave 9 
normal to 3 Daikoku to 3 Ebisu to 1 new very short dwarf type, Kodaikoku. 
Akemine assumed that the genetic constitution of normal was AABB, 
Ebisu AAbb, Daikoku aaBB, and Kodaikoku aabb. 

Nagai reported a dwarf mutant that was recessive to normal. This 
mutant showed a pt‘('uliar nuxle of inheritance in that in successive genera¬ 
tions mutant individuals gradually increased in proportion to normals. 

The writer obtained in Japan seed of a dwarf variety known as 
“Daikokune”. This variety was short, rather wade, e'rect leaves, short 
('ulms, and a short compact panicle that looks more like a spike of wheat 
than a pani<'le of rice. It is partly awned and the kernel is short and 
round and enclosed by a rather coarse hull. Tlie cross Yosemite x 
Daikokune was tnade in 1927. Yosemite is an early maturing^ awnless 
variety of normal height. 

Tlie Fi plants w^re intermediate in maturity, partly awned, normal 
in appearance, and somewhat taller than the normal parent. The average 
height of the normal parent was 38 inches, of the dwarf parent 14 inches, 
and of ihe Fi plants 43 inches. Tlie average length of 10 panicles of 
the normal variety was 4*7 inthes, of the dwarf parent 2*3 inches, and 
of the P, plants 4*6 inches. 

The Fg population consisted of 677 plants that were grown to matu¬ 
rity of which 547 wei'c normal and 130 w'ere dwarf. Segregation into the 
tw'o groups was very distinct. TTie deviation from 3:1 ratio was 39*25 
^ 7*60 plants, or more than five times the probable error, wdiereas the 
deviation from 13:3 ratio was only 3*0625 -4:6 85 plants. However the 
segregation of random Fa progenies grown in Fg shows ihat the 3:1 ratio 
is correct. 

In the Fa population the average height of 100 normal segregates was 
37*4 inches and the average height of 100 dwarf segregates was 16*9 inches. 
The average height of 42 plants of the normal variety was 32*6 inches 
and the average height of 42 dwarf plants was 13*9 inches. The normal 
and dwarf segregates in Fg exceeded the normal and dwarf parent varie¬ 
ties in average height. Of 25 random Fg progenies grown in 1930, 7 

consisting of 367 plants, bred true for normal stature, 15 segregated for 
normal and dwarf plants, and 3, consisting of 86 plants, bred true for 
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dwarf plants. Each of the 15 segreg^ating progenies produced normal and 
dwarf plants in numbers that agreed well with a 3 ;1 ratio. The total for the 
15 progenies was 598 normal to 181 dwarf plants, the deviation from a 3:1 
ratio being 13*75 t8'15 plants. In the varieties used in this study dwarf 
character was a simple recessive to normal. 


AWNS 

Rice varieties may be classed as fully awned, partly awned, and awn¬ 
less. In fully awned varieties all spikelt?ts are awned but the awns often 
vary in length. In partly awnt’d varieties, awned and awnless, spikelets 
are present on the same' panicles. In true awnless varieties the awns are 
absent and do not develop under any conditions. In some varieties the 
main panicle may be awnless, wliere’as some of the spikelets on branch 
culms and later tillers may be partly awned. The extent of development 
of the awns in rice is controlled by climatic conditions and soil fertility 
as well as by genetic factors. In some crosses it is difficult to separate 
the awn types because climatic conditions and soil fertility have such a 
marked influencef upon their development. 

Chao, Hoshino, Jones, Mcndiola, Nagai, Yamriguchi, and Kato and 
Van der Stok, according to Matsuura have reported that in Fj awns are 
dominant or partially dominant to the awnless charncter in rice. A segre¬ 
gation in Fo 3 awned or partly awned plants to 1 awnless plant has 
been reported by Jonc?s, Nagai, and ('bao, and a ratio of 9 fully awned 
to 6 partly awmed to 1 awnless plant by Jones. The awmed group in the 
15:1 ratio reported by Chao were designated as fully awned, mostly awmed 
and rarely awned plants. 

In the? few crosses betw'cen fully awned and awnless varieties that have 
been studied by the wTiter, three groups of awned plants have been 
observed in the F ? segregations. Tlie'se are fully awned plants, partly 
awned plants with awns about the same length as in fully awned plants 
but present only on part of the spikelets on a panicle, and partly awmefcl 
plants with short awns often confined to the spikelets near the lip of the 
panicles. The plants in this last group may be referred to as tip-awned. 
It appears that fully awned varieties often dilTer from awnless varieties by 
two independent genetic factors. If this is true the fully awned group 
from a cross between a fully awned and an awnless variety should 
differ from the partly awned and tip-awned groups by a single genetic 
factor, and the partly awned group should differ from the tip-awned group 
by two genetic' factors. Data in support of this view’ are reported herein. 


AWNLBSS X FULLY AWNED 

In the cross Colusa (awnless) x Aikoku (fully awned) the F plants 
were partly awned. In the F, segrefjation 607 plants were classed as 
fully awned, partly awned and tip-awned to 71 awnless plants. The devia¬ 
tion from a 15:1 ratio in this case is 28 63 h 4 25 plants. This deviation 
IS very large. 


Twenty-five random F* progfenies were grown in F. Five oroeenies 
l^oduced 225 fully, partly, and tip-awned plants to I 3 ’ awnless plants, 
^se numbers agree in those expected in a 15:1 ratio, the deviation being 
188 ± 8 52 plants. Six progenies, consisting of 809 plants, produced 
fuDy awned, partly awned, and tip-awned plants in what appeared to be a 
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ratio of 3 fully awrWcl to 1 partly awned, and 3 partly awned plants to 
1 tip-awncd. However, the awn types in this cross could not be separated 
with certainty. Ten prog^enies produced no fully awned plants, but 347 
partly awned and tip-awned plants to 120 awnless plants, deviating from 
a 3:1 ratio by 3*25-j-6 31 plants. One progeny, consisting of 46 plants, 
appeared to be fully awned, and three progenies, consisting of 119 plants 
appeared to produce only partly awned or tip-awned plants. Tlie number 
of random p, progenies was too small to yield all the possible segrega¬ 
tions and true breeding groups that were expected. However, the results, 
suggest that the fully awned variety Aikoku probablv differs from the 
awnless varkny Colusa by two main genetic factors for awns. 

PARTLY AWNED X FULLY AWNED 

In the cross Caloro (partly awned) x Buttt‘ (fully awmed) the plants 
were lully awned. The segregation for awns was not studied in Fgt but 
a study was made of the .segregation of 11 random F* progenies grown 
in F;,. Fach of the 11 Fa progenies and the total of the 11 progenies pro¬ 
ducts fully awned and partly awned plants in a ratio of 3:1. In the 11 
pg progenies there were 3^33 fully awned to 99 partly aw;ned plants, the 
deviation from a 3:1 ratio being 24*00i:6‘48 plants. This deviation whicii 
is more than three times the probable error, was probably due to errors 
in classifying the plants resulting from the natural variability of awn deve¬ 
lopment. In the individual progenies there were 3 small plus deviations, 
7 minus deviations, and one progeny with ru) devicUion from the 3:1 ratio. 

PARTLY AWNED X AWN LESS 

Colusa, tdiinese Originario, Maratelli, and Yosemitc, awnle’ss vaiie- 
ties, wei'e used as female parents in crosses with Wataribune and Caloro, 
partly awned varieties. Voseimite, Chinese Originario and C'olusa weie 
crossed with Wataribune, Vosemite and CTiinese Originario, and iMaratelli 
was crossed with Caloro. In each of the six crosses tht Fi plants w^cre 
partly awned. 

Table 2.—F.j segregation of crosses between awnless and partly awned 

rice varieties grown at the Higgs Rice Field Station, Biggs, Calif., 

1929. 


Cross 


Nnumber of 
plants 

F,, 

Deviation 
from 3 :1 
ratio and 






probable 

Female awnless 

Male partly 
awned 

Partly 

awned 

Awn¬ 

less 

Total 

error 

Yosemite 

Chinese 

Wataribune 

450 

199 

649 

36-7S ±7-44 

Originario 

do 

421 

121 

542 

14-50 ±6-80 

Colusa 

Chinese 

do 

251 

94 

345 

7-75 ±5-42 

Originario 

Caloro 

473 

161 

634 

2-50 t 7-35 

Yosemite 

do 

423 

178 

601 

27-75 b7-16 

Maratelli 

do 

484 

184 

668 

17-001-7-55 
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The F, s(^gregation of the six crosses is shown in table 2. In all 
crosses the number of partly awned and awnless plants agrees well with 
a 3 :1 ratio, except for the crosses Yosemite x Wataribune and Yosemite x 
Caloro. The deviations in these crosses are large and sugg(‘st the possi¬ 
bility of a modifying- factor in the Yosemite variety. 

25 random Fg progenies from the ('rosses Yosemite x Wataribune, 
Chinese Originario x Wataribune, C'olusa x Wataribune and Chinese* Origi- 
nario X Caloro were grown in F j,. The breetfing bdiaviour of these pro¬ 
genies is showm in table 3. 

Table 3.—Breeding behaviour in of F^ progenies from crosses 
between awnless and party awmed rice varieties grown at tht‘ Higgs 
Rice Field Station, Big^gs, C'alif., 1930. 




Number of 

Numbe 

T of 

Deviation 

Cross 


Fa pro- 

F 3 plants 

from 3:1 


genies grown 

Partly 

Awn- 

ratio and 

Female, 

Male, partly 

in Fs 

awned 

less 
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In each cross three or more Fg progenies bred true for partly awned 
plants and two or more bred true for awnless plants. Of the Fy progenies 
that segregated in F 3 all prcxluced partly awned and awnless plants in a 
ratio of 3:1, except one or two progenies in each (toss. The failim.^ of some 
segregating Fa progenies to give tlie expected 3:1 ratio may have been due 
to errors in classification or possibly to natural t'rossing in F^ as the Fi 
plants w^ere not bagged. The fact that nearly all the F progenies gave 
the expected 3:1 ratio in F indi('ates that the partly awned and awnless 
varieties used, with the possible exception of Yosemite, probably differ by 
a single genetic factor. 

The data on the inheritance of awns in crosses between an awnless 
and fully awned variety, a partly awned and a fully awned variety, and 
awnless and partly awned varieties indii'ate that the fully awned varieties 
differ from Colusa, awnless, by two independent genetic factors. Butte 
fully awnefci, appears to differ from Caloro partly awned by a single genetic 
factor and Caloro and Wataribune, partly awned, appear to differ from the 
awniess varieties by a single genetic factor. 
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COLOR OF AWNS, GLUMES, AND APICULI AWNS 

AWNS 

Aikoku has red awns, ^^lumes, and apic uli, vvliereas Colusa is awnless 
and has ^reen apii uli ancl ;^^lunu's whi('h are strawK'oloured al rnaturily. In 
the cross Ci^lusa x Aikoku the F plants had red awns, flumes and apiculi. 
In the F, population 454 plants had fed awns and 153 plants had green 
awns. These numbers agree well with 3:1 ratio, the deviation being only 
1*25 ±7*20 plants. 

Of 25 random progenies grown in Fj. 4 consisting of 185 plants, 
bred true for red awns; 13 produced 392 plants with red awns to 126 plants 
with green awns; 3 piTog(aii(*s, consisting of 133 plants, bred true for 
green awns; and of 5 rcmiaining Fg progenies, 3 consisting of 141 plants, 
segregated for red awned and awnless plants witli red glumes and apic'uli, 
and 2, I'onsistlng of 97 plants, segregated for green-awned and awnless 
plants with green glumes and apic uli. h'acli of the 13 Fo progenies that 
segregated for rcxl and grc‘en awns did so in a ratio of 3:1. In the 13 
prigCnies as a group the deviation from a 3:1 ratio was 3'50±6‘65 plants, 
wliich is a satisfac tory fit. 

('aloro is partly awned and has gn*(‘n awns and glumt's. In tlie c'ross 
Caloro X Aikoku the F, plants had rc‘d awns and glumes. In the F'g popu¬ 
lation there were 402 plants with red awns to 261 plants with green awms. 
These nurnltcrs are in fair agreement w ith a 9 :7 ratio. The deviation was 
29 0625 i 8‘62 plants. Of the F.> population, 663 plants w^re classed as 
awne'd and 15 as awnh'ss. <')ne random F ^ progeny, w’hich was classed 
as awnless in Fa, partly awned in Fs Thenefore, it is probable that 
other plants c'lassed as awnless in F ^ c arried factors for awms but that 
owing to environmental c'onditions no awns w’ere visible. 

Of the random Fjj progenies grc)w n in 4 c'onsisting of 202 plants, 
bred true for red awMis, 5 produc'ed 143 plants with rcnl awns tc^ 105 plants 
with green awns, 9 produced 269 plants with red awns to 90 plants wdth 
green awns; and 7, c'c:)nsisting of 301 plants, bred true for green 
awms. The deviation from a 9:7 ratio for 5 of the Fg progenies was 3*50 
} 5'27 plants, whicdi is a satisfac toiN fit. Tiie deviation from a 3:1 ratio 
for 9 of the Fg progenies w’as 0*25 ± 5'53 plants, or almost a perfect fit. 

Butt(? is a fully awned variety with red awns. In the cross Caloro x 
Butte the Fi plants had red awns. In the segregation in F 2 271 plants 
had red awns to 251 plants with gr(*en awns. In this case the deviation 
from a 9:7 ratio is 22*625 ±7*64 plants. Tw enty random progenies 
were grown in F^. Four consisting of 168 plants, bred true for red awns; 
4 produced 91 plants with red awns to* 63 plants with green aw ns, or in a 
ratio of 9:7; and 12 progenies consisting of 560 plants bred true for green 
awns. 

In the cross Colusa x Aikoku the diffefrence in awn color apparently was 
due to a single genetic factor, wdiereas in the crosses Caloro x Aikoku and 
Caloro X Butte the difference appeared to be due? to two complementary 
genetic factors. The results indicated that Colusa has one complementary 
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genetic factor in common with Aikoku and Butte. However, Caloro 
appears to differ in awn color from Butte and Aikoku by tw’o complemen¬ 
tary genetic factors. 


GLUMES AND APICULI 

Aikoku has red glumes and Colusa has green glumes. 

In the cross Colusa x Aikoku the F plants had red glumes. Segre¬ 
gation for color glumes in gave 504 plants with red glumes to 174 
plants with green glumes. The d(?viation from a 3:1 ratio is 4'50±7‘60. 
plants. 

Of the 25 random F* progenies grown inFa,^ consisting of 326 plants 
bred true for refd glumes ; 13 produced 450 plants with red to 163 plants 
green glumes ; and 5 consisting of 230 plants, bred true for green glumes. 
Each of the 13 Fg progenies that segregated for glume color produced 
plants with red and green glumes in a ratio of 3:1. The deviation from 
this ratio for the 13 F, progenies was 1’2^ ^12^ plants. 

In the cross Caloro x Aikoku, green by red glumes, the F^ plants 
had red glumes. In F , the segregation for color of glumes gave 410 
plants with red glumes to 268 with green glumes. The deviation in this 
cross from a 9 :7 ratio was 28‘63dz8‘71 plants. In the crosses Colusa x 
Aikoku and Caloro x Aikoku the color of the aptculi was always the same 
as that of the glumes and appeared to be controlled by the same genetic 
factor or factors. 


The red glumes of Aikoku differ ftx>m the green glumes of Colusa by 
a single genetic factor and from the green glumes of Caloro by two domi¬ 
nant complementary genetic factors. The same is true of the color of the 
apiculi of these varieties. In all hybrids studied the color of the apiculi 
of the lemma and palea was the same as that of the awns. However the 
writer knows of one variety with red apiculi, the awns of which are greeii 
at maturity. 


COLOR OF LEMMA AND PALEA FURROWS 

The cross Yosemite x Weitin, used in the study of glume length also 
presented an opportunity to study lemma and palea furrow color. In 
Weitin the lemma and palea furrows are yellowish brown, and in Y'osemite 
they are straw colored at maturity. In plants of the cross Yosemite x 
Weitin the furrows were yellowish brown. Of 1,047 F^ plants 834 had 
yellowish-brown and 213 had straw-colored lemma and palea furrows. 
These numbers agree well with a 13:3 ratio, with yellowish brown domi¬ 
nant to straw color, the deviation from the 13:3 ratio being 16*69 4-8A9 


S^regatingr F, progenies were not elassified for color of the lemma 
and palea furrows. It was observed, however, that the 7 F, progenies 
segregating for short and long glumes also segregated for color of lemma 
and palea furrows. Three of the 4 F, progenies that bred true for short 
glumes had yellowish-brown lemma and palea furrows, and the other family 
s^regated for furrow color One of the 5 F , progenies that bred true for 
Jong gl^es had yellowish-brown lemma and palea furrows, one progeny 
st^regated for furrow color, and three progenies bred true for Jong glLes 
with sf?-aw colored letnma and palea furrows. ‘ * 6 g‘«nies 
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The factors for yellowish-brown color of the lemma and palea furrows 
and the factor for short flumes appear to be inherited independently, as 
shown in table' 4. 

Table 4.—JMienotypes observed and calculated number of F ^ plants 
in each group from the cross Yosemile* x Weitin, grown at the Biggs 


Rice Field Station, Biggs, C'alif., 

1928. 



Phenotype 

Observed 

Calcu¬ 

lated 

(O-C) * 

c 

Short glumes, yellowish-brown lemma 
and palea furrows. 

637 

638*04 

0 

Short glumes, stravv-c*.olored lemma 
and palea furiows 

148 

147*24 

0 

Long glumes, yellow'ish-brown lemma 
and palea furrow's 

197 

212*68 

1*16 

Long glumes, straw colored lemma 
and palea furrows 

65 

49*08 

5*16 


1,047 

1,047 04 
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EARLINESS 

In the cross ("olusa fan early variety) x \\’ataribune (a late variety) 
the Fi plants and W^ataribune matured on October 4 and Oolusa on Sep- 
tember 19. In the F „ population there appeared two quite distinct groups 
with respect to maturity, namely, early and late. On September 6 the 
early plants were fully headed and starting to mature whereas the late 
plants were just ('oming into full h(‘ading. O'n this date the F^ plants 
were classified as early and late on the’ basis of stage of development. 
There were 264 late to 81 earlv plants, the deviation from a 3:1 ratio l)eing 
5*25+5 42 plants. 

Twenty*five random Fo progenies were grown in F^ Six progenies, 
consisting of 232 plants, bred true for late maturity, 12 progenies that 
segregated for late and early plants produced 485 late to 186 early maturing 
plants, and 7 pr()genie:s, consisting of 341 plants bred tiue for early 
maturity. 'Die deviation from a 3:1 ratio for the 12 segregating progenies 
was 18’25 d: 7*57 plants. 

Other studies and observations on the inheritance of earliness in rice 
have indicated that multiple factors often are involved, it is of interest, 
therefore, to note the simple segregation in this case. The factorial situa¬ 
tion for this as well as for other characters in rice varies with the varieties 
used. 

SUMMARY 

The rice crosses used in these studies were growm for three generations 
exctfpt those used in a study of shattering. 

In the varieties studied short glumes were dominant to long glumes. 
The characters normal ligule, normal culm strength, and non-shattering 
found to be simple dominants to absence of ligules, brittleness of 
cu1m> and shattering of grain, respectively. 
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TTie dwarf variety studied was recessive to the normal. 

In the crosses awnkss x fully awned, partly awned x fully awned, and 
partly awned X awnless varieties, the data indicate that the fully awned 
varieties used differ from awnless varieties by two genetic factors, fully 
awned varieties differ from partly awned by a single genetic factor, and 

part y awned varieties differ from awnless varieties by a single dominant 
genetic factor. 


nan/r s‘udies red color in the awns, glumes, and apiculi was domi- 

nant to green (.straw color). Ratios of 3:1 and 9:7 were obtained, which 

show that the cok>r was due to a single genetic factor and to two com¬ 
plementary genetic factors. 

inherheH^*!!'" brownish-yclIow lemma and palea furrows appeared to be 
lemm 1 ^ 'ndependcntly of long glumes. The brownish-yellow mlor of 
lemrna and palea furrows was dominant to straw color and appcareil to 
be due to two genetic factors resulting in a 13:3 ratio. 

of 1 in .he ratio 
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SOME ASPECTS OF SOIL EROSION* 


T 


HE que^stion of soil erosion has, during the last few months, 
figured fairly largely before the general public but it is no new 
problem. ; , 

Erosion and loss or wastage of soil have gone on in this 
country ever since human occupation or cultivation became at 
all fixed. In the early limes the damage appeared small and the new land 
available almost endless, but with the incre'ase of population and activity 
the available new areas soon became limited and the losses were forced 
on notice. There is no doubt that at the present time erosion and loss 
of soil have reached the stage of becoming a serious menace in the Union. 
It is a menace that the (iovernment has decided to tackle seriously. A 
comprehensive sc heme has been put forth for collecting information, educa¬ 
tion of the public, ( ombating the <?vil by assisting land owners with loans 
for reclamation and finally, by assisting research in the fundamental 
aspec ts. It is not at all necessary to go into any details of this national 

scheme. The press has already contained accounts. It is enough to 
emphasise that the very existence of such activity on the part of the 
(rovernnient is evidence that the problem is a serious one. 


The erosion of soil, except in exceptional cases, only occurs when the 
vegtnation covering the surface is destroyed or interfered with. In un- 
inliabited regions the surface is remarkably stable. Soil erosion is thus 
basically a Ixitanical problem. 

The soil is the source of water and food materials for plants and also 
iheir foothold. The plants which build up the vegetation form the basis 
on which ultimately the whole continuance of the human race depends. 


ITlie soil consists of broken rock material and is penetrated by roots. 
These roots keep the soil mass together and increase its mass by petietrating 
deeper, working into cracks, and so on. In the soil physical and chemical 
changes go on and organic matter derived mainly from plants, is added, 
till finally the surface layers become very different both in structure and 
content from the rocks or rock material Irom which the soil was originally 
formed. While the vegetation is untouched and active the formation of 
soil continues, sometimes rapidly, at others very slowly; but as soon as the 
plants are removed or destroye'd the loose soil material is exposed to easy 
removal by wind, water or other agents. 

In a country such as South Africa, where practically the whole is liable 
to extended periods of drought and w'here so much of the rain when it does 
come falls in heavy storms, erosion is especially liable to occur. The heavy 
rain falfing on dry soil wets and loosens the surface and runs downhill. 
Unless the soil is held firmly by roots the sudden downhill movement of 
large quantities of water is liable to remove whole sheets from the sur¬ 
face. In other cases where the water runs off in channels, dongas, which 

^ By R. S. Adamson in The Journal of the Botanical Society of South Africa, Fart 
XIX—1988. 
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may attain considerable depth, are cut out. These? dongas cause great 
wastage of vSoil and themselves are a source of drying out of 
surmunding soil that often results in the death of plants and hence 
further wastage. 

It is not proposed in the present note to attempt any sort of general 
account of the position in regard to soil erosion in the country but rather 
to treat very shortly some of tlie special aspects present in the South-Western 
Cape region. This region diHers in many ways from the remainder of the 
Union and in any scheme covering the whole country is apt to have its 
own problems treated as of minor importance in accordance with its pro¬ 
portion of area to the whole. For this reason these local problems are 
brought forward. 

The South-Western Cape is characterised by the rainfall being wholly 
or in very large part confined to winter months and the summer dry. 
Correlated with this climate the vegetation is very characteristic, being 
typically bush, not very tall, and generally with hard evergreen leaves 
predominantly of small size. Grasses and any turf-forming plants are 
infrequent or absent and hence grazing is not carried on to any large 
extent. The main agricultural value of the region is in Iruit growing and 
grain production. Uhe country is mountainous and the land of agricul¬ 
tural value is confined to the lower slopes and valleys and the coastal 
plain. In this region the losses due to soil erosion are less obvious than 
m many other parts but are none the less severe. 

Erosion is worst on the mountains and as these are of little agricul¬ 
tural value, the loss has, up to the present, been either totally neglected 
or treated as of no serious account. It is true that the mountain vege¬ 
tation, which is composed of bushes and reeds, is of little value as food 
for animals, and the soils too steep, too shallow and olten too poor to 
justify cultivation. In an attempt to create pasturage the practice of 
burning the vegetation has gone on for centuries. Burning was carried 
out even before the advent ot the white man, who has continued the habit. 
Several reasons are brought forward in support of the practice. The un¬ 
touched bush is thick and most of the plants hard and woody. Animals 
find little to feed on and in the old days were liable to attack from easily 
concealed leopards or natives. When the bush is burned a certain number 
of the plants sprout up from underground portions that survive and the 
young soft shoots are much more palatable than the old hard ones. Tlie 
apparent improvement is, however, of short duration. After two to four 
years, depending om local conditions, a dry bush cover, generally of low 
stature, is established. Not at all infrequently this re-established bush 
is again burnt in the hope of getting further improvement. But such 
recurrent fires, especially when combined with grazing, soon eliminate all 
but tough resistant plants of no economic value at all. 

Fire destruction has other effects as well, effects that may mean 
serious ultimate loss. Fires most commonly otxur in summer and espe¬ 
cially towards the end of the dry season when both bush and soil are 
dry. After the fire the soil, which may have been much heated, is exposed 
to the full drying effect of the sun and wind. This alone causes rapid 
alteration and often total disappearance of the organic matter in the soil 
which" seriously reduces its nutritive value for plants and its capacity to 
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hold water. The pale colour of the soils of recently burnt areas must be 
familiar. Under thick bush the surface layers of the soil are dark, often 
black, while after a fire the colour changes to white or very pale. This 
impoverish mien t of the soil by loss of organic matter renders the reappearance 
of the plants slower and more difficult. 

The unprotected soil of a burnt area is exposed to erosion by wind 
or water, in the dry season winds remove the loose dry soil, especially 
in the upper portions of the mountains. When soil in large quantity 
becomes open to movement by wind action the establishment of plants 
may become very slow or even impossible. 

Water in the form of rain is still more potent as an agent for erosion, 
rhe soil, no longer held by roots is washed down the* slopes which may 
become so denuded tiiat the solid rock alone remains, a condition too 
often seen on our mountains and especially in those with the heaviest 
rainfall. 

After burning the vegetation is regenerated but the vigour of the new' 
growth, its character, and the time taken for it to be formed, depesnd on 
the local conditions and the amount of erosion. Kven under favourable 
conditions, when little soil removal occurs, the destruction has an 

adverse' effect. One example must suffice, taken from an area that 
iias been under observation tor a number of years. This was on a granite 
soil on the slopes of Table Mountain. The angle of slope' was not 

suliicient to allow of serious erosion. Before the fire tlie soil was covered 
by a dense growdh of bushes beneath wdiich were a number of shade tole¬ 
rant species. Ninety-three different species were recorded of which hfty- 
one were woody plants. After the lire thirteen of these sprouted from 
still living underground portions; the remainder either restarted from seed 
or were totally destroyed, flic area was kept under observation for seven 
years, during which time no further fire took place. At the end of the 
period the vegetation, as compared with the original, was lower and less 
dense. It contained a larger proportion of low growing w<xxly plants 

with small leaves. The shade enduring plants, which have relatively large 

leaves, had mostly disappeared. The whole aspect w'as drier and less 
luxuriant: from the point of view of pasturage it was certainly less desirable. 

Tliis example, was under favourable conditions. When these are less 
good the changes towards increased dryness are mine pronounced and tlie 
lime that elapses before regrowth is complete is extended. Very frequently 
lires occur before re-establishment and each tire has an increasingly dele¬ 
terious effect, so that after very frequent fires the vegetation become sparse 
and largely made up of reeds, low bushes or bulbous plants which have 
no feeding value for animals and very little holding power on the soil and 
which produce very little soil improvement. The whole upper portions 
of many of our mountains are now in this condition though the general 
type of climate and moisture lead one to expect an especially vigorous 
vegetation. Fires followed by erosion b) rain and wind have resulted in 
so great a removal of soil that only the most resistant plants which make 
little demand are able to survive. 

People can and do say in this connection,—“Why bother about the 
mountains which are of no value as land; let us concentrate on the fertile 
low grounds.” This is a very short-sighted view. Tlie condition on the 
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mountains has a decided influence on the slopes and valleys at the base?; 
an influence shown in more than one way. Thef most important is on the 
water supplies, especially on springs and streams. When the vegetation 
is undisturbed and the soil well pene^trated by roots and containing organic 
matter, the rain water penetrates. In part it is held, in part it percolates 
down and escaj>es in springs and streams. The percolation is gradual 
and the soil protected from loss of evaporation and hence the streams con¬ 
tinue to flow evenly. On the other hand, when the vegetation is des¬ 
troyed by fire the rains either remove the unheld soil or compact it. In 
either case the water runs off at once and little or none is held. The 
streams come down in flood but continue flowing for a short time only. 
Floods are very liable to occur in the low lands and the rush of water 
from al)oye in addition to tlic ordinary lainfall causes dongas or other 
forms of erosion. Also in the sparse vegetation following fire sucli water 
as is kept in the soil is liable to be lost by evaporation. 

Destruction of the vegetation has another se'rious effect on water 
supplies. The mountains here are frequently covered by mists brought up 
by the South-East winds in, summer, lliese clouds condense on the plants 
but only to a negligible extent on the soil itself or on rocks. The late 
Dr, Marloth demonstraterd some years ago that the condensation by bushes 
and reeds might reach an amount corresponding to several inches of rain. 
In unburned vegetation this reaches the soil and helps to keep streams 
running. When the vegetation is burnt it is wholly lost. As the whole 
country is depende^nt on the mountains for its water supply it would seem 
obvious that a preservation of the vegetation on them is both urgent and 
essential. 


4 
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BEES AND BEEKEEPING IN 
SOUTH INDIA^' 

Intro^ductiouA —Amonj^ insecls, in fart, amon^ the numerous lower 
animals, the honey be'e ot eiipirs a iinicjue position. It has been man’s 
associate practically from prehist(^ric days, in view of the honey it yields 
and in considcnalion of the various virtues displayed b} the creature in 
its so('ial life this creature* was not only held by the ancients in high 
esteem l)ut was (‘ven t'udowed with divine powers and b(‘caine the centre 
of many myths and superstitions. It was probably due to such ideas that 
tiu' bet* was added as an insignia by gr(‘al men; it is sait' to appear on 
the t'rovvns ol the* lygyptian kings, on the arms of tlie Pope and on the 
imperial rt>bes of .Napoleon! Money and wax were attributed divine prt>- 
perties and in Christian rituals honey was given to babies in.baptism anti 
the Church candlt.’s weit* to be* of purt* wax! In India, tlu* existt*nce t)f bees 
and the usefulness of the products we get fn.)m them are facts we’ll known 
to almost every layman. i>ut very few among us possess any clear and 
delinile ideas legartling the natural histtny t)l bees or about tlie aetiology 
and pur}X)se of the useful prtxliu'ls man gets from them. There is of 
<’t)urse, referent'e in diilt*rent Indian literal*} and medical works to honey 
as Madhu and to tht^ honey bet* as Madhu makshika (literally honey fly) 
the exat't term by which it is known in the’ vernaculars, though it is scien¬ 
tifically incorretU to ('all it a fly. Xhe little that is known of them may 
be more or less summed up in these statements (1) that bees abound in 
forests, (2) they give us some very valuable and useful products, (3) they 
are a pix>verbially hard-working and Industrious lot, and (4) that tiu‘y 
sting. All the rest regarding them has been practically a sealed book to 
most of us. The honey liee is, therefore, one of our familiar creatures and 
yet one about which we really know very little!!! 

I'he primary object of this paper is to present in a very compact and 
popular form a very brief account of tlie honey bees \ve have in South 
India and the native metluHls now in vogue in the dilVerent tracts in arti¬ 
ficial beekeeping and honey gathering, and secondly, to give a very short 
summary of the attempts now^ being made by the Entomological section 
at the Coimbatore Agricultural Research Institute to carry on investiga¬ 
tions in this line with a view to demonstrate and popularise the modern 
methods of beeket^ping as is practised in many of the Western Countries. 
One important excuse for publishing this paper with all its inevitable 
imperfections is the fact that we have absolutely no previous rei'ords of a 
connected form relating to bqes in South India and tliat theie is a demand 
from many people nowadays for a publication of this kind. 

II. (; enenil Facts Rcgardinfr Bees ajul Honey Bas.— Before we 
enter into the main theme of beekeeping it will be advantageous to get 
siome clear ideas regarding the position of the honey bees in the animal 

* Paper read before the Association of Economic Biologists, ('oimbatore, on tlu* 4th 
September, 1938. Reprinted from the Madras Agricultural Journal, Eebruary, 1934. 
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kingdom, their nearest relatives and some general facts regarding their 
natural history.. iThough popularly the term ‘Bee’ has been understood 
to refer to the domesticated honey bee, because of its long and intimate 
association with man, the name can be applied without mistake to a number 
of other insects; in fact, over four thousand different insects are known 
which come under this designation and all of them including the honey 
bee being classified as a group called ApMae (Bee family). The various 
bees, numerous wasps and dilferents kinds of ants constitute the three 
important sub-divisions of the well-known insect order Hymenoptera. 
Very familiar examples of bees other than the honey bee are the carpenter 
bees and the leaf cutting bees. A common example of the former is the 
stout bluish black insect (Xylocopa) found Hying about houses and gardens 
with a strong buzzing noise and frequently seen boring into wood work 
(hence its name) ; the leaf cutte'i bees {MegachUv) are generally smaller 
than the carpenter bees and these have the' habit of cutting and removing 
away portions of leave's from rose and other garden plants. Most of the 
members of the bee family share some common features, the most 
important of them being the habit of visiting flowers to collect pollen 
and nectar (hence called anthophila), tJie possession of a long tongue 
which helps them in probing into flowers and the presence of plumose 
branched hairs on the body. In the matter of growth and development 
also they are similar—the pregnant female lays a number of single eggs; 
these hatch into helpless fleshy grubs wdiich have to be fed by others until 
they pupate and from the pupa the adult bee crmerges. Thus every bee 
passes through a complete metamorphosis during development as in beetles 
or butterflies. As against these similarities numerous differences are noted 
between different kinds of bees especially in their habits which enable us 
to classify them into such groups as underground nesting, surface nesting, 
tree nesting, parasitic, solitary and social bees. The honey bees come 
under the last group. 

In India, we have over thirty genera included in the bee family 
[Apidae) including over two hundred known species of bees and the insects 
known as hon^ey bees constitute but one of these genera (Apis) including 
three species. These three species which are the chief sources of honey 
in India and another minor insect the Melipotui (Dammar or stingless bee) 
constitute the four genuine honey bees found all over the Indian region. 
All these bees are social insects and live in colonies. The three species of 
Apis and their fundamental features are (1) Apis dorsaia^ F., Rock Bee. 
TTiis is the largest of the Indian honey bees and gathers plenty of honey; 
it builds long big open single combs which may often be lour fe'et long on 
tall forest tr^es, along sides of precipitous cliffs and occasionally on the 
walls and other parts of buildings. The honey got from these hives in the 
forest forms the bulk of the material collected by hill people and sold in 
our bazaars. The irritable and ferocious temper of this bee and its con¬ 
firmed nomadic habit of deserting its hives frequently have made it impossi¬ 
ble to domesticate it: (2) Apis yZorea, F. This is the smallest of the three 
species and is known as the little bee. This also builds single combs which 
are, however, very small and often found hanging from bushes and corners 
of roofs, each comb usually gives but a few ounces of honey; (3) Apis 
indicUy F. Tl^is is the common Indian honey bee, very commonly found 
both in the plains and the forests all over India. In* size this is larger than 
and smaller than dorsaia. This bee unlike the other two builds 
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several parallel combs generally in hollows of trees, caverns in rocks, on 
the walls inside wells and similar protected spots. This is the typical 
Indian honey bee and the only one vvliich has so far been found to be 
capable of donie'stication. In the diirerent hill tracts of South India the 
common bee found is a dark rat'o of ibis irulica The only other known 
species of Apis^ beskles these three Indian forms, is the European bee A. 
nicllifica, L., which is the honey bee domesticated and extensively reared 
all over Europe and America and this species, except in a few minor 
Icatures, is very closely similar to iiulica in structure, size and habits 
and hybridises IrCely. \V ith n gard to the atlinities and phyiogeny of these 
honey bees, though many entomologists like Linnaeus, Friese and Buttel- 
Reepen regard Miellifica as tiie original spet les and liie other three as its 
descendants, recent workers consider that the Indian form iiuiica is the 
leal ancestor. Ihutessor VV'lieeler ol Harvard, an eminent authority on 
social insects, in arguing out this point, adds tiie following very interesting 
and notewortliy remarks in lavour ol iiuicia. “Had a Hindoo entomolo¬ 
gist preceeled J..innaeus, imicia would be the type of the species, and the 
Hindoo, awane of llie existence ol two oliier species ol .l /)/5 in his own 
and the neiglibouring countries and nowhere else in the world, would pro¬ 
perly regard liie genus as of South Asiatic origin and the specie's huiica 
as liavmg spn ad to Europe and Airica and produced liie dark race melli- 
Jtca, 

HI. I ke Me)}ibers oj a Bee Colony, —As slated* before the honey 
bees live in colonies. In an average tiiriving colony of the common^ Indian 
bee (indica) there is generally iound a population of about forty to lifly 
tnousand bees. ’1 liis large number is, however, made up of three difierenl 
kinds oi individuals inhaDiling the colony. Ihese are the VV'orkers, the 
Drones and tUe yueen—the workers making up the great bulk of the 
populalion (over per cent.j, Tiie worker bee is an immature female 
smaller in size than tJie queen or tJie drone; on her devolve most of the 
important domestic duties ol the colony such as gailiering of iioney and 
pollen, building of the cum Os, rearing the brood, defending the colony 
iioin enemies, allcndiag on liie queen and keeping tne home sanitary and 
warm. To perform liiese duties satislactorily the workers are also pro¬ 
vided with tile necessary structural adaptations. The tongue is compara¬ 
tively long, tile hind legs have baskct-like hairy structures to collect pollen, 
the abdomen has glands to secrete wax which is the material used for 
house building, and they iiave a power!ul sting for defence at the tail end of 
tlie body. The drone is the male bee and comparatively heavier built 
than the worker; its eyes are very large and meet at the middle of the 
head (this is the feature found in many male insects). It has no pollen 
basket, wax producing structures or a sting. The duty of the drone 
simply consists in acting as the husband of the virgin female bees. Very 
few drones are generally found in a healthy and vigorous colony, and at 
times tliere may be no drones in the colony at all. In every colony^ usually 
any one healthy mother insect or queen is found, it is a mature female and 
is bigger and longer than the. worker; she has no pollen baskets or wax 
plates but has a conspicuous combined sting and ovipositor, the latter to 
deposit eggs. The only function of the queen in a colony is to lay eggs 
and thereby add to the population of the colony and keep it strong. This 
egg laying machine is knowm to deposit two to three thousand eggs a day 
and under satisfactory conditions lives for two or three years. 
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It is thus found that in a bee colony there are three kinds of indivi¬ 
duals or castes with different functions which contribute to the welfare 
of the colony, and each one of these is specially adapted structurally also 
to attend to its respective duties. The workers as their name implies, 
attend to all the material needs of the colony and the queen and drone 
play the parts of wife and husband keeping up the strength of the colony. 
Tlie following passage regarding the bee colony is therefore, quite apt 
“ fihe bee colony is a wonderful republic with many kings and only one 
queen, the citizens do all the governing without voting; the kings are 
powerlefss and the queen works as hard as and longer than any of her 
subjects.** A few words as to the way in which the three bee castes 
arise in the colony may be added. Starting with a young queen who has 
just eme'rged from a pupal cell, vve find her one line afternoon emerging 
out on her virgin flight. She very usually meets a drone and they mate. 
This nuptial ceremony which generally lakes place outside a hive is un- 
fortunate’ly attended by a tragedy ; in the act of union the queen carries 
with her the generative organs of the husband and he is killed ; (it may 
be added by the way that among many lower organisms the iiusband shares 
this unfortunate fate as a result of mating). Ihe’ pregnant queen returns 
to her hive very soon and as a result of this union she carries the sper¬ 
matic fluid received from the male retained in her sperrnathecal bag. in 
a day or two after her return from the wedding trip she starts laying eggs, 
practically her only function for the rest of lier life; in each empty cell 
of the hive she lays one egg and she is found capable of Laying three to 
four thousand eggs per day. One very striking peculiarity with the 
queen bee is that she is able to lay either fertilised eggs which will pro¬ 
duce workers or non-fertilised eggs which produce only drones. This is 
due to the peculiarity in her generative mcclianism which gives a control 
to allow or not allow an egg which passes out through the oviduct, to 
get impregnated by allowing a particle of the sperm from the sperm sac. 
This is a very remarkable capacity in the queen and fortunately or un¬ 
fortunately it is absent in the higlier. animals and man! There is no 
difference, however, in the nature of the egg that will produce a worker 
or a queen and it is only food and other conditions which determine the 
production of either. Generally the queen lays fertilised eggs out of 
which the numerous workers which are essential to the needs of the 
colony emerge after a development period of 21 days. When a queen 
has to be raised and not otherwise, the workers build a few large 
cells and feed the baby grubs in them with special f<x)d, and from among 
these grubs an adult queen emerges in alx>ut 16 days; this special food 
‘"royal jelly** and the provision of larger cells to the chosen grubs appear 
to make tlvese otherwise worker grubs fully developed queens! The drone 
egg takes about 24 days to develop into an adult bee. The difference in the 
period to attain maturity in the three different individuals is apparently 
due to the quality of food supplied to each. Various and marvellous are 
the numerous activities of these individuals, especially of the workers which 
go to regulate and to maintain the multifarious normal and abnormal 
needs and the domestic economy of a colony. It is hardly possible in this 
sWort paper to deal with the numerous facts and theories connected with 
the sex relations, the development of the sexes and other allied phenomena 
connected with the multiplication and maintenance of the normal strength 
of a colony. 
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IV\ The Domestic Life and Acihniies of the Honey Bee-^Beehive .—- 
As stated at the bepnnin^ the common Indian honey bc'e in the natural 
haunts lives in what are ( ailed hives made of combs constructed by mem¬ 
bers of the (X>l()ny in w’cll protected places. Each hive is made up of a 
number of ('ombs genc'rallv remaining' parallel to eac'h other. The combs 
which are made of w^ax, are dividtrd up into thousands of hexag^onal cells, 
eai'h ('omb having a double set of them one on each surface’; and these 
cells seive as r(‘c(‘placles for the storag^e of honey and pollen and as 
chambers for the developing brood. The beehive w'ith its remarkable archi- 
tec'tural and economic arrang(*ment, is one of the wonders of the insect 
wn)rld. In the wwds of the great p(X!t Maeterlinck “No living creature, 
not ev(‘n man, has achiev(?d in the centre of his sphere w4iat the bee has 
achieved in lier own; and w ere som(‘one from another world to desc'end 
and ask of the earth the most perfect creation of the logic of life, we 
should nee*ds have to oiler the hiinble (omb of honey.” The mathe¬ 
matical accuracy with which the cells are arranged and the w^ay in wTich 
the whole hive is constructe<J are features always evoking wonder and 
admiration. Adult bet's of all the three diiTercnt kinds .when at home 
simply remain clustering to and moving along the surface of the combs 
and do not hav(‘ any spt't ial lodgings. Usually the cells in the upper part 
of the ('ombs art* made use of hx the storage of the hc^ne'y and the low^er 
ones are utilised for brooil rearing. While the worker cells w’hen closed 
are capped flat, those of th<^ drone and the queen have difi'erent shapes; 
the drone ('ells which are usually found along* the edges have a conve'x 
capping and the qut'en tells stand out from the margin as elongated 
conical projection. W'ax which is the material with which these combs are 
built is a secretion which exudes as a semi-fluid substance, through some 
of the ventral plates of the abdomen of the w’orkers and which solidifies 
into the plastic wax so ideal a material for constructing the comb. The 
best stc^ne mason or bri('k-la\er will siniplv mar\^el at the way in w^hich 
the Ix'c removes the wax from its belly, kneads it with the help of its 
mouth parts and uses it for ('omb building. During the busy season 
when ('ells have to be built at a rapid rate w'orkers gorge themselves with 

honey and this stimulates wax production. It is said that to get a pound 

(3f wax, bees have to consume about 10 to 15 lbs of honey ; as such, comb 

building and brood rearing go on vigorously wTen there is plenty of honey 

available. 

Food of the Bee. —Tht* focxl of bees, as stated before ('onsists usually 
of nectar and pollen, from flowers. The adult In^es chiefly feed on 
honey while the young ones have to be fed mainly on pollen, although 
it is often mixed witli honey and whaler forming a paste called ‘bee bread*. 
The developing grub in each of the brood cells is unable’ to find its fo<xl 
and has, therefore, to be fed with these materials by the nursing workers 
of the colony until they are full grown and about to pupate. Since the 
food of bees in all stages consists of materials from flowers of different 
kinds they generally thrive well in jungles, flower gardens and orchards 
where flowers of \arious kinds form their pasturage for both nectar and 
pollen. Occasionally, however, bees have been noted lapping up the 
honey dew of some plant bugs and it is said that they seek sugar in other 
places than flowers. 
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Honey, —Spefaking* of honey it may help us to have some clear ideas 
as to what it really is. The honey that we get from beeiiive's is not the 
actual nectar which the insects collect from various flowers. This nectar 
collected by them from all sorts of flowers is swalk>w<:*d by the creature and 
afterwards regurgitated into the honey cell. In the honey stomach of 
the bee in which the nectar relmains before regurgitation^ certain chemical 
changes take place and it is this changed stuff which is called honey. The 
bees knowing very well that pasturage may not be available during all the 
seasons in the year due to climatic variations, colhx't very briskly when 
the're is plenty of pasturage and store quantities of honey which will serve 
them and the brood during the rainy or very I'hilly months when no pastu¬ 
rage is sufficiently available; during these months their outside 
activities are also very much curtailed. On the other hand during 
the spring and summer months when there? is plenty of pasturage available 
the workers are found very industrious and busy, Tiot only gathering 
stores of provisions but also actively engaged in comb building and broeid 
rearing, the? queen is also very active during this season of plenty and 
adds to the population of the hive by laying numerous eggs day after day. 
In view of the fact that the length of life of the worker bee is not more 
than three! or four weeks and that many of them are liable to be killed 
in various ways, a proportionate increase in brood is thus quite necessary 
to keep up the normal strength of the colony, flowever, when due to 
very favourable conditions, the population of a ('olony increases enormously 
and there is a general feeling that there is not sufficient room or con¬ 
venience for all the inmates, preparations for a family partition become^ 
evident. The reigning queen and a good number of workers from the 
hive fly out of the colony and start a fresh one in a new spot. This 
family partition is called and is often mucli more pea('eful and 

harmonious in striking contrast to what often happens in human families. 
This appears to be a natural instinct on the part of all the members of 
the colony in helping the dispersal and distribution of the species. This 
habit is occasionally persistent in the bee; and has to be watched and 
proper precautions taken by the apiarist. There are numerous other points 
in thef behaviour of bees which are the problems that will repay investi¬ 
gation. 

Enemies of Bees ,—Before we conclude this brief account of the 
»-emarkable family arrangement of the honey bee a few^ words may be 
added regarding some of the factors that often interrupt the machine like 
working and organisation of these remarkable insects. TJiere are some 
enemies in the shape of diseases and pests. The Indian bee, unlike the 
European mellilica is so far free from the two notorious bee diseases— 
‘the Isle of White disease’ and ‘foul br<K)d’. In the shape of active 
enemies we have the bee eater among birds; but it is among insects we 
come across some of the dreadful enemies of the bees. A few years ago, 
the senior author discovered in the Bababuddin hills in Mysore a wasp which 
behaves as a typical bee hunter—attacking and carrying away bees. tSome 
of this common hornets also occasionally attack bees. The common hawk 
moth* attacks the hives and feeds on the stored honey. An inveterate 
pest of the hive is the wax caterpillarf which of ten devours the wax combs 

t Recently described as a new specles-^PhiJanihus rantakrishnae, T. ♦ Achetontia 
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and causes very serious damag-e especially in weak colonies. The other 
enemies of bees are miscellaneous animals of different kinds which rob 
them of their provisions; under this category, of course, comes man. The 
workers that defend the colony from such robbers and trespassers have, 
of course, their defensive organ in the sharp and poison inoculating sting. 
The writers believe that, but for the possession of a such protective weapon, 
man and other animals would have by now made the honey bee a creature 
of the past like the Dodo or the Mammoth! 

V. Bees and Man .—We have so far gathered some information 
regarding the natural history of bees. Let us now come to the reflations 
between bees and man. Man’s association with the honey bees dates from 
time immemorial and the primai y object of this relation has f'vidcntly bet*n to 
take advantage of their labours and appropriate the honey from the bee 
colony for his use. We wdll just survey briefly how these products have 
been and are still being gathered by man in different parts of India and 
in what way these could be considerably improved with advantage. Since 
bees are more abundant in the jungles it is the people in the forest tracts 
that are more familiar with their, activities and conversant with the methods 
adopted to procure these products. In spile of the fact that these honey 
mongers of the hills are very familiar with bees and their products, they 
havef absolutely no knowledge of the elementary facts in the natural history 
of bees. All they know is that there are certain seasons whefn bee colonies 
increase in numbers and when bediives gel filled with honey which they 
have to appropriate promptly. The methods adopted to get honey are 
crude, wasteful and barbarous and these? apply to gathering of honey from 
both the rock bt'e {di^rsaJa) and the common bee (indica). During night 
when the bees are inactive and generally remain clustered on the surface 
of the hive, burning ton hes arc applied to the hive and in this process 
most of the bees are' killed and may of them badly suffocated; in order 
to save himself from possible stings during the operation, the man covers 
his body with a thick sheeting and closes his face with a veil or smears 
it with ashes to make the sting ineffective. When the bees are thus killed 
or disabled, the <'ombs are removed and the process of honey gathering starts. 
This consists in cutting the combs into pieces and then pressing and 
squeezing every bit of them with the hands and securing the juice thus 
obtained as honey. Any one with a smattering of insect lore can 
easily form some idea as to what the components of this liquid are and 
the degree of its purity. In addition to honey it contains, among other 
things, the body juices of the developing grubs in the br(x>d cells, 
lumps of pollen and pieces of wax from tlie crushed combs. This stuff 
constitutes the great bulk of what we get from our bazaar grocefrs as 
pure honey, though there are? worse substitutes often sold as honey. 
Gradually as half civilised man realised the value and good properties of 
honey, It occurred to some that, instead of searching and locating bees 
for honey in the different parts of the hills, the bees may be attracted into 
some trap chambe'rs and made to build their combs and store honey in 
them. With this idea the crude pot hives, log hives, straw hives (skeps), 
beer casks and othen improvised contrivances came into vogue to breed the 
bees and this was the beginning of w^hat may be called beekeeping by 
man ; but the methods of gathering the honey continued in the same old 
crude ways, sacrificing the bees and their combs. It was not until the 
middle of the last century that some beekeepers in the West realised the 
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cruelly, the economic loss and the impurity caused by the' inhuman methods 
of obtaining honey from the combs. Robbing the honey bee of their stores 
of honey, which is never intended for man’s use, is never a commendable 
act, but by getting the stulT without smoking and crushing the bees is 
certainly more humane and the better evil of the two. As a result of the 
graduall realisation that the existing methods of hon^y gathering were more 
or less lilce killing the goose that lays the golden eggs, hives with movable 
frames were devised by the use of which the beekeepe'r could gather honey 
in a pure state and without sacrificing the bees. The introduction of the 
hive with movable frames is chiefly associated with the name of a clcfrgy- 
man Langstroth the inventor of the well-known standard liive known after 
him ; and if only the befcs <'Ould talk, they would with one voice express 
to him their external vocal gratitude for rescuing them from practical 
extinction. Since the introduction of different kinds of hives with mova¬ 
ble frames the crude methods of honey gathering have almost disappeared 
in the Western countries. In South India, on the other hand, wherever 
anything like beekeeping hiis been existing*, the primitive methods still 
prevail as in the hill districts of Coorg, Mysore and Wynad. Hollow logs 
or earthen pots smeartxl with wax are used as artificial hives and when 
these are colonised by the bees and sufficient honey becomes stored the 
be^es arc smoked out and the honey squeezed out in the same old w^ay. 
Interesting accounts of such methods that have been in vogue in the 
different hill districts of India and samples of colossal ignorance displayed 
by revenue and forest officers rf*garding the natural history of bees could 
be found in H Government of India publication on the subject. Within the 
past two or three decades, however, attempts have* been made here and 
there to rear Indian bees on modern scientific lines. The Jesuit fathers 
of Trichinopoly have done some ver^v valuable pioneering work with imlira 
and Father Newton’s paper on this work contains some valuable infor¬ 
mation. The bulletin and another paper on beekeeping by (ihosh though 
mainly compilations> from works dealing on the Foropean bee iiicllifica also 
deal with the indica bee adding io our knowledge of this kx'al species; 
the author does not, however, seem to encourage the keeping of the 
indigenous bees! A few^ enthusiasts here and there in recent years have 
tried importing colonies of tlie luiropean lx*e imdiifica, but the sinl ess so 
far attained by such attempts do not appear to be very tneouarging. While 
on this subjeet of trials with the European boe, two or three imp<')rtant 

points have to be noted. In the first place it is not an easy task to 

transfer a species acclimatised to a temperate region to the plains of tro¬ 
pical India; of course, trials may be made on the hills. Secondly, the 

European Bee is subject to two or three cleslruclive bee diseases called 
‘foul brood’ while our indica has been found susceptible to any such 
maladies. From this aspect it is not at all advisable to import the exotic 
bee and stand the chance of infection being carried to India. In the third 
place the cost of transferring a colony from a European country is prohi- 
bitive and can never be within the reach of the ordinary farmer. Who 
can say that the exotic bees, with all their original superiority, will not 
deteriorate like European univolting silkworm, when introduced into the 
warm tropics; that they will is the opinion of Maeterlinck. In this con¬ 
nection it will not be inappropriate if I had the following unanimous resolu¬ 
tion passed at an All-India Entomologists’ meeting at Pusa in 1919 on this 
subject---“This meeting considers that there is considerable danger of the 
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introdurtion into India of bee diseases by ibe uiinesirieled iifiportallon 
of bees, bcfeswax and honey from countries infected with such diseases 
and that such importation should therefore only be permitted under neces¬ 
sary restrictions”. In the opinion of the writers, therefore, the best thing 
to do is to try the lioc'al indigenous bee imUca and effect all possible 
improvements by research and experiments in various directions. This 
is quite in consonance with the views experienced by two apiarists who 
have each had a long experience of over two decades with ituiicaj viz., 
Father Newton of Trichinopoly and Lieut. C ousins of the Punjab. The 
folliowing remarks of the former are worth quoting: 

“It would be regrettable if people in the^ plains of India where Apis 
uieUifica does not thrive were' to he for ever d(‘pri\^ied of such a fascinating 
pursuit as beekeeping from a mistaken notion that thef Indian bee is not 
worth cultivating. I firmly believe that, given a gcx>d locality where honey 
yielding trees and (Tops are to be found in sufficient quantity, with proper 
hives and modern methods, tlie Indian b(*e in spite of its small size might 
prove sufficiently productive to justify its cultivation.” As* early as 1926, 
the junior author, out of curiosity, was having a fc\v hives of indica under 
observation for some time and had opportunitit^s to gather some practical 
knowledge of the art and this little start has stood him in good stead sin(^e 
1931 when agricultural work was started by the Entomologist, and he was 
put in ('barge of the work. Residc's the work at Coimbatore, trials with 
the Indian bee are going on in different parts of South India, and the 
Y.M.C.A, authorities have encouraged this industry as a part of their 
rural reconstruction s('heme and actual rearing work has been going on 
in their Important c'entre, Ramanathapuram, near Coimbatore since the 
year 1926. Siu'h trials are also carried out at present in the Mysore 
and Travancore States not to speak of many private educated parlies who 
have taken to this hobby in different places in Siouth India. 

VI. JJ^ork at the Coimbatore Farm ,—The more important ideas with 

wlilch work on rearing the' Indian b(‘e (ifulica) was started at the Coim¬ 

batore College were, in the first place, to definitely asc'crtain by experi¬ 
ments and research in various w^ays as to whether the common bee of the 
Indian plains (d. hulica) <'an be siKX'essfully domesticate'd, se('ondlv to 
work out all possHde means whic'b would improve the quality of the 
bees and the yield of honey, thirdly to work out thoroughly the economic 
side of beekeeping and finally to recommend keeping of this bee and give 
the necessary instructions and advice to those who are interested in the 
industry and w1k> intend starting bee-keeping either as a hobby 

or as a cottage industry. With these basic objects, work was started in 

1931 with 12 oolonies hived from k)cal wiki swarms. In 1932 the hives 
increased in number to about 35 and now we have’ 25 hives in flourishing con¬ 
dition excluding a good many sold out. It is generally found that the 
general health and prosperity of the bees depend on a good many factors, 
the most important of which are (1) availability in the vicinity of sufficient 
paisturage for gathering honey and pollen, (2) the climatic conditions pre¬ 
vailing and (3) absence of enemies like the wax moth. We have hardly 
previous records on these points with regard to South Indian con- 
ditions, 
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Pasturage .—On the Coimbatore farm we found that, during the 
South-West monsoon months July to October, the pasturage becomes 
rather scanty and the activities of the bees become considerably minimised; 
on the other hand from January to June plenty of pasture becomes available 
and this period may be considered the ‘honey season’ in this area. Among 
pollen yielders in this locality, cholam and maize are found the best; next 
in the order of their value come cumbu, castor, garden Zinnia, Peltopho- 
rum and others. Regarding the nectar bearing plants, Cambodia cotton 
and tamarind have been found to be the best in the locality; the former 
appears to be a very good honey yielder and on a rough estimate an acre 
of this crop is found capable of giving nectar production of ten pounds 
honey during a season. Tamarind also appears to be almost as good as 
cotton. Further investigations are made in this line with regard to the 
suitability of other trees like nim, citrus, plantains and field crops like 
lucerne, coriander etc. Bees are found to use considerable degrees of 
discrimination in the selection of pasture and it appears that there are 
many factors which guide them besides smell, colour, shape etc., of flowers. 
Sfrohikinthus flow^e’rs are considered to be the best honey yiekler in the 
sholas of the Nilgiris and it is intended to try these^ in due course. Investiga¬ 
tions are being made and some data have also beten collected as to the 
time of the day when the bees visit the different flowers and their pre- 
fcfrences. 

Honey.—As regards the quality of the honey gathered from the 
different main sources, cotton, tamarind and nim, each has its special taste, 
colour, aroma and degree of sweetness, and the apiarist after some expe 
rience is able to easily detect the special quality by its appearance and 
aroma. Nim honey, though not available in large quantities, is regarded 
to possess high medicinal properties. As to the yields of honey, our 
experience has shown that during ah average year of normal seasonal con¬ 
ditions favouring good pasturage, and with sufficient care, one can get 
from a healthy hive from 10 to 12 pounds of good honey. It is not the 
honey value alone of these hives that one has to consider. Such a healthy 
hive gives out swarms periodically and if these latter are properly hived, 
these also begin to yield their quota in a few months. Thus a good deal 
of the success depends upon the practical skill of the apiarist in taking 
advantage of the proper opportunities in various ways. Some of the 
various items that are now engaging our atfention in the matter of honey 
production are—studies on comparative food value of the different kinds 
of honc^ by analysis, fermenting and ripening of honey, the proper season 
for honey gathering, temporarily moving bees to better pasturage, swarm- 
ing and various phenomena connected with them, artificial queen rearing, 
artificial partition of colonies, different methods of hiving wild colonies 
and various incidental details in connection with bees. 

Appliances.—A few brief remarks may be added regarding the appH- 
ances we u.se in the work. The hives used by us are of the pattern advo¬ 
cated by Father Newton with one brood chamber and one or two supers, 
and we have been able to get it made locally at Rs. 4/- each and there 
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has been a very good demand for these hives during the past two years. 
Regarding the hone^ extractor also it may be added that after some trials 
we have been able to devise a fairly cheap and efficient honey extractor 
costing about Rs. 6/-. Trials are also proceeding in the matter of 
reducing the cost of all such outfit so that we may bring it to the lowest 
possible minimum for suggestion to poor ryots. The proper use of these 
appliances and the careful handling of the bees in the combs will consi¬ 
derably add to the health and safety of the bees? Our work in Coimbatore 
has now spread into the districts and some of our men are carrying 
on trials in this work under our guidance in the mofussil research stations 
at' Anakapalle, Samalkota, Taliparamba and Coonoor, and it is hoped that 
in course of time this industry will become very popular in South India. 

Vn. Economics of Beekeepinc :.—Before concluding, some definite 
data may be added on the e'conomics of beekeeping as far as our expe¬ 
rience has shown. During one year, from eleven healthy hives we got 
118 lb. of honey which at Rs. 1/4/- per lb. comes to Rs. 148/-. As stated 
before, each of these hives gave out a swarm which, in turn yielded about 
Rs. 77/- worth of honey. Thus in a year out of eleven hives we were 
able to get Rs. 225/-. (These 22 hives at Rs. 4/8/- each and the honey 
extractor <'<)sting Rs. fi/- (Ximt^ to Rs. lOvS/-. Th(‘ initial cost of hiving 
the original eleven wild colonies comes to Rs. 22/-. Thus the outlay 
comes to Rs. 127/-. The interest on this outlay at 7J per cent, comes to 
Rs 9/12/-; the hives and the extractor are expected to be useful for 
at least 15 years and as such the depreciation on these will be about 
Rs. 7/-. The labour charges which are practically nothing, since the 
keeper is expected to attend to the work, mav however be put down to 
Rs. 10/- for the year. The total annual expenditure therefore, comes to 
Rs. 307- roughly and deducting this amount from the outturn the profit 
realised comes to Rs. 195/-, thus making an average net profit of nearly 
Rs. 20/- on each hive. 

A farmer with some initial training and experience and particularly 
with the aptitude and enthusiasm really necessary for this kind of work, 
can easily manage about 20 hives provided pasturage and other conditions 
are satisfactory. But, for an amateur it is advisable to start with a few 
hives which would effect considerable saving in the initial outlay and from 
the experience and profits gained from these, he can expand his work. 
Further trials are being made in these various directions. 

Othe'r aspects of great importance in connection with the honey bees are 
their different relations to numerous plants and their economic importance 
in orchards, etc., as pollinators of different kinds of flowers. Observations 
and investigations in this direction on these habits of the bee have not 
been sufficiently made in India and as such would offer unexplored fields 
for study. 

VIII.— Conclusion ,—In concluding this necessarily brief account of 
this interesting subject wef may add that, with some propaganda and 
advertisement, the demand for pure honey, as an article of daily consump¬ 
tion, is bound to increase. The Inldian, with his proverbially spiritual 
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mentality, and aversion to taking life', will surely appreciate the modern 
methods of honey gathering and as he gets sufficient and correct informa¬ 
tion regarding the natural history of the bees, beekeeping on modcrrn 
scientific lines in South India is sure to have a bright future. But it must 
be mentioned her^ that keeping bees is certainly not a short cut to fortune; 
but as a cottage industry, coupled with other items such as poultry keeping, 
silkworm rearing, etc., it w’ould go a long way to supplement the ryot's 
scanty income from agriculture. 

Apart from the material benefits we can secure by keeping bees it 
is needless to add how educative and inspiring the life activities of the 
bees are in various ways. Tbeir sense of duty and co-operation for the 
common good, tbdr unceasing diligence and industry, their wonderful 
architectural and sanitary instincts and their marvellous sense of domestic 
economy and forethought, bordering on intelligence, are some of the many 
features which have, from time to time, been pointed out by poets and 
philosophers as worthy of imitation by many an erring and wayward 
man. 
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MEETINGS, CONFERENCES, ETC. 


IMPERIAL INSTITUTE 


REPORT ON LIME OILS FROM CEYLON 


T he samples which are the subject of this report were forwarded 
to the Imperial Institute by the Director of Agriculture. The'y 
were stated to represent hand-pressed and distilled lime oils 
pret)ared by the Af^ricultural Cdiemist, and it was desired to 
ascertain their quality and commercial value. 


DESCRIPTION 

The oils weighed 4 oz. each, and were as follows: 

(1) [Uistillcd Oil .—This oil as received was very slightly opalescefnt 
owing u> the preseiK'e of moisture. After lilt ration throuj^h paper it was 
clear and almost colourless, but showed* a slight greenish tint. 

(2) Jland-prcssed Oil .—This sample as received t'ontained alx>ut 0*8 
per cent, of a solid white deposit apparently ( insisting of c itraptene. After 
filtration the oil was clear, and of rather dark green colour. 


RESULTS OF EXAMINATION 

lire oils were found to have the following constants, which arc showm 
in comparison with the range of corresponding figures for distilled and 
hand-pressed West Indian lime oils:— 


Present Samples West Indian Lime Oil 



Distilled 

Hand-pressed 

Distilled Hand-pressed 

Specific Ciravity at 

15*5/15*5‘>C 

0*8647 

0*8942 

0*859 to 0*878 to 

0*872 0*884 

Optical Rotation qjl 

+ 40*0^^ at 
19f>C 

-f 34 02<> at 

wk: 

+ 33« to 4- 48^' + 30*'" to + 

Refractive Index 

nD 20O(C 

1*4770 

1*4897 

1-470 to 1-4820 to 

1-475 1-4860 

Aldehydes (expressed 

as citral) per cent. 5*6* 

9*4* 

1 to 2 6 to 9 

Non-volatile matter 

per cent. 

3 3 

13*0 

— 10 to 18 

Solubility in 90 per 

Soluble in 

Soluble in 

— Soluble in 4 to 

cent, alcohol at 

4*8 vols. 

4*5 vols. 

10 vols. with 

15’5^X: 

with very 
slight 
turbidity. 

with slight 
turbidity. 

slight turbidity. 


* By the hydroxylamine method {Analyst^ 1930, 55 , 107), 
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COMMERCIAL VALUE 

oils were submitted to brokers in London, who regarded both 
products as of good commercial quality and of about the same value as the 
corresponding types of West Indian lime oils, which were then quoted as 
follows: 

Per lb. 

Distilled oil ... ... 30s 

Hand-pressed oil ... ... 45s 


REMARKS 

llie results of examination show that the distilled lime oil contained 
an unusually large amount of citral, and more resembled in this respect an 
expressed lime oil. I'his factor may account for the high refractive index. 
The oil possessed a very satisfactory odour. 

The expressed oil, in comparison with commercial samples of hand- 
pressed West Indian lime oils, possessed an exceptionally high specific 
gravity, and its refractive index was higher than that usually observed. 
The amount of non-volatile matter present was however, not excessive. 
The sample possessed an agreeable odour, which however was not quite 
so strong as that of some of the commercial samples with which the oil 
was compared, notwithstanding the fact that the oil contained a high per¬ 
centage of aldehydes. 


REPORT ON GERANIUM OILS FROM 
CEYLON 


T 

value. 


HE samples which are the subject of this report were forwarded 
to the Imperial Institute by the Director of Agriculture. 

The samples were stated to represent geranium oils 
{Pelargonium graveolens) prepared by the Agricultural Chemist, 
and it was desired to ascertain their quality and oommefrcial 


DESCRIPTION 

The samples weighed 4 oz. each, and were as follows; 

(1) iGreen Stage.—*This oil as received was turbid owing to the pre¬ 
sence of moisture, but after filtration through paper it was clear and of a 
pale greenish-brown colour. 

(2) \Flowermg Stage .—^This was a clear, pale green oil. 


RESULTS OF EXAMINATION 

The piJs were found to have the following constants, which are shown 
in comparism with the ranges of corresponding figures for commercial 
Algerian and Bourbon geranium oils: 
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Commercial geranium 
Present Samples oils 

Green Flowering Algerian Bourbon 

Stage Stage 

Specific Gravity at 


15:5/15*5^C 0*9063 

0*8992 

0*892 to 

0*888 to 



0 904 

0*896 

Optical Rotation qD - 1T66 

- IS OS^ 

-6*5^^ to 

-7*7^ to 

at 17«C 

at 18^C 

-120 

-13*8<^^ 

Refractive Index nD20*^C T4608 

1*4610 

T464 to 

1*461 to 



1472 

1*468 

Acid Value 94*6 

82 0 

1*5 to 

1*5 to 



9*5 

12 

Ester Value 25*3 

18 1 

31 to 70 

50 to 78 

equivalent to esters 




(expressed as geranyl 




tiglate), per cent. 10*7 

7*6 

13 to 29*5 

21 to 33 

Ester Value after 


. 


acetylation 197*3 

210 0 

203 to 234 

206 to 233 

equivalent to “total 




alcohols” (expressed 




as geraniol), per cent. 63*7 

68*5 

66 to 78 

67 to 77*6 

Solubility in 70 per 




cent, alcoliol at 




15‘5^*C On adding 

Soluble in 

Soluble 

Soluble 

about 2*5 

T9 vols. 

in 2 to 

in 2 to 

vols. an 

with slight 

3 vols. 

3 vols. 

appreciable 

turbidity; 



amount of 

a little 



solid sepa¬ 

solid matter 



rated from 

separated 



the clear 

on diluting 



solution and 

to 10 vols. 



did not dis- 

or more. 



solve on the 



addition of 




10 vols. 




Solubility in 90 per 




cent, alcohol at 




15‘5^C Soluble in 

Soluble in 

— 

— 

0*7 vols. 

all propor¬ 



becoming 

tions. Slight 



turbid on 

turbidity 



further 

with more 



dilution 

than 1 vol. 




There are no very marked differences between the constants of the 
two samples, but it will be seen that, in comparison with the figures recorded 
for commercial geranium oils, both samples had low ester values and high 
acid values, and that the oil from the greefn plants contained a low per¬ 
centage of “total alcohols”. It would appear that some of the esters 
originally present in the oils had suffered hydrolysis. Further, the oils 
apparently contained a certain amount of stearoptene (solid hydrocarbons) 
which adversely affected their solubility. 




As rt^gards odour, there was no very notable dilTerenre between the 
two oils; the oil fromi the towering plants, which contained the higher per¬ 
centage of alcohols, calculated as gcraniol, had howcyer a rather more 
pleasant odour than that from the gree'n plants. Compared with (commer¬ 
cial Algerian and Bourbon geranium oils the odour of both samples, although 
very pleasant, was not very intense, the odour of the commercial oils being 
stronger, more roselike and less volatile. 

COMfvlERCIAL VALUE 

rriie samples were subrmttcd to (a) and (b) essential oil distillers, and 
(c) a perfumery expefrt. 

(a) The first firm of distillers furnished the following observations i 

“These two samples have? been exarnintjd with interest and we’ have 
to report that wc find tiie odour of both very good. If bulk deliveries 
could be maintained we think the oil sliould find a ready market in 
this country. The' analytical figures dilTcr widely from normal Bourbon 
geranium oil; of the two, that produced from the “llowering stage” 
is, in our opinion, the betlei. 

“There is always initial dilfii ully in putting a new oil on the 
market, and buyers have to be tempted with a low price m order to 
persuade them to make tiie trial. Ihe price of Jk)urbon g'eranium oil 
today is about 20s per lb., and we should value the' present oils from 
Ceylon at about 17s to 18s per lb.’' 

Since the date of the above report llie price ol tlie Bourbon oil 
had advanced to about 23s per lb. 

(b) The second firm of distillers "regarded the oils less favourably and 
reported as follows: 

“We confirm the characters observed in your Laboratory, liie 
oils possess however a very low odour value witnout the sweetness and 
strength of Algerian and J^ourlxm (ircranium oils. This may be due 
some extent to tlie low' ester content. 'I he oils would not replace tlie 
usual (ieranium oils on the’ market. With regard to value we do not 
think it w'ould be worth any more than 10s per lb.”. 

(c) The perfumery expert, who has iiad much experience of geranium 
oils, expressed the following opinion, whicii agre'es generally with that of 
the first firm of distillers : 

“I have now had an opportunity of examining the samples of gera¬ 
nium oil from Ceylon and am opinion that whilst they would not be 
classed as first grade oils they would certainly be marketable at a price 
little below that at which average oil is being sold. 

‘^The oils are distinctly different in type, that from the flowering 
plants being the sw'eeter whilst the otlier is more persistent. Neither 
of these cdiaracteristies however is so marked as to make either of the 
oils of greater market value than the other, and the yield of oil should 
determine the best condition of the plants for cutting. As you say, 
how^ever, the analytical figures of the oils are in certain respects abnor^ 
mal and the experimental distillations should be repeated before definite 
conclusions are drawn.” 
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REMARKS 

Tlie constants of these j^eranium oils are unusual in certain respects, 
especially the hi^^h acid and low ester values. The odour of the oils is 
undoubtedly somewhat inferior to that of tlie Bourljon and Algerian oils of 
commefree, but it is dihicull to account for tlie wide difference of opinion 
expressed by the two firms of distillers. 

In any case it would be advisable to adopt the suggestion of the per¬ 
fumery expert that further experimental distillation should be made and 
samples submitted for examination and report. 


REPORT ON ALEURITES MONTANA OIL 


I N February 1932 a sample of AUurUcs moniayia fruits, staled to have 
been obtained from ( hina, was submitted to the Imperial Institute 
by tlie Director of Agruulture in C'eylfon, and a report on the 
composition of the fruits and the characters of the oil was furnished 
by the Imperial Institute on the 24th August 1932. 

The Director of Agriculture had requested that vaniish-making trials 
might be made with tlie oil in comparison with tliat of . 1 . Fonliiy and these 
have been earried out liy Dr. L. A. Jordan, Director of the Rcsearcli 
AsstX'lation of British l*aiiu, C'olour and V arnish Vianufaeturers and a 
member of the Imperial Institute Sub-('ommitle'e on Tung Oil. Dr. Jordan 
has now furnished the tollowing report. 

REPORT UPON THE QUALITY OF VARNISH PREPARED 
FROM THE OIL OF CHINESE ALEURITES 
MONTANA FRUITS FROM CEYLON 

The lest was carried out in fulfilment of a request from the Director 
Agriculture in whose region AU unto* ttioiilaua tluurislics belter 

than the FinJH sptn'ies. 'Ihe two oils are of the same general t'haraclcr, 
but that of . 1 . nii>utiinti possesses (onslants indicative of a lower quality of 
material. 1 liese experiments were made upon oil expressed cold in the 
laboratory from seed obtained from ( hina by the Director of Agriculture, 
Ceylon, and the characteristics ol the oil so obtained have formed the subje^ct 
of a previous report (August 1932). 

The results of the present tests must be interpreted with due reserve, 
since though a varnish was made from each of the oils by a comparable 
procedure the very nature of llic process of manufacture introduces incon¬ 
sistencies from wdiich it is impossibU' to condiu't an exact repetition. The 
only sure guide would be the experience of some hundreds of preparations. 
The materials used w^ere: 

(a) the mouiami oil already referred to 

(b) -the Fordii oil for comparisvin was an Americ'an high grade oil 
comparable with those obtained by pressing samples of .4. Fordii 
in the laboratory. 

(c) a standard commercial Pb-Co drier was added in proportions usual 
in varnish practice. 

(d) pure white spirit was employed for thinning. 
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The varnishes for test were made up in a stainless steel pot heated 
by gfas, and the procedure resembled as nearly as possible that employed 
upon large scale work. The oil was heated to 240^C in 35 minutes and 
high grade W.W. rosin equal to 50 per cent, by weight of the oil was 
stirred in. The temperature was then held at 240^C for 90 minutes, and 
after cooling to 140^^ the varnish was thinned with white spirit and the 
driers added, llie Fordii varnish bodied to a notably greater extent under 
this treatment, and required more thinner to yield a product of the same 
viscosity as that from montana oil. 

Owing to the greater proportion of volatile thinner in the Fordii 
varnish, the films submitted to weathering tests would be of slightly less 
thickness than those of the montana varnish. 

Both the resultant varnishes were pale and clear, brushed satisfactorily 
and dried in a normal manner. 

Panels were prepared for test m the open and by artificial weiathering. 
For the open air test, monel metal panels were brushed and exposed 
for nine months at 45^ to the horizon facing south. For artificial weather¬ 
ing, panels were prepared on 

(a) mild steel primed with a lead chrome paint 

(b) monel metal 

(c) Parkerised mild steel 

(d) Bonderised mild steel. 

'They were submitted to a standard cycle of treatmeJnt made up as 
follows ^ 

Monday-Saturday, 

2 hrs. in refrigerator at 21 ^F. 

21 ,, exposed to two elet trie ants in vita glass; sprayed 

with water for 2 mins, every 20 mins., and the air 
in the tank at approx. IIO^^F and 50 per cent, 
relative humidity. 

1 ,, inspection and change of carbon. 

24 hrs. 


Sundays. 

23 hrs. exposed to arcs. 

1 ,, changing pf carbons. 

24 hrs. 

The artificial weathering was carried on to 3005 hours. 

R^sidts.—The natural weathering, during the period of nine months from 
September 1932, showed little difference? between the two varnishes. The only 
breakdown consisted of elongated cracks through which the bare metal was 
distinguishable. The montana varnish showed rather fewer cracks per unit 
area pf the panel, but these cracks were perceptibly wider than thos^ on 
thie panel coated with Fordii varnish. 
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In the cas-d of artificial weathering, cracking was again the only failure, 
and the following table gives the hours of expiosure' leading to breakdown in 
each case.: 



Chromed 

Monel 

Parkerised 

Bonderised 


mild steel 

metal 

mild steel 

mild steel 

M ontatui 

JOJ 2 h 

1828 h 

1413 h 

1650 h 

Fordii 

2010 h 

1690 h 

1482 h 

1413 h 


The better figure is italicised in each case. It will be seen that there 
is a slight bias in favour of the nioutmm varnish on durability grounds, 
but this is offset by the less thinning it recc'ived in preparation ; the differ¬ 
ences observed throughout are within the limits of variation which might 
be observed in two varnishes made from the same materials. 
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RUBBER RESEARCH SCHEME 
(CEYLON) 


Minutes of the twentieth meeting of the Board of Management, held 
at 11 a.m. on Thursday, March 15^ 1934, in Room No. 213, New Secre¬ 
tariat, Cdonibo, 

Present: —Dr. W. Youngman (in thd chair), Messrs. C. H. Collins, 
C.C.S., (Representing the? Financial Secretary), 1. L. Cameron, A. E. de 
Silva, C. E. A./Dias, J.P., H. R. Freeman,'M.S.C., F. H. Grilfith, Col. 
T. G. Jayewardene, V.D., M.S.C.^ Messrs. J. L. Kotalawala, M,S,C., 
P. R. May, F. A. Obeyesekerc, ^l.S.C., C'. A. Pereira, B. M. Selwyn, 
E. C. Villiers, M.S.C., C ol. T. Y. Wright. 

Mr. T.. E. H. O’Brien, Director of Research, was present by invitation 
and acted as Secretary. 

Apology for absence was received Iroin Mr. L. P. tiapp and Mr. H. F. 
de Silva. 


MINUTES OF THE NINETEENTH MEETING 
OF THE BOARD 

Draft minutes which had been circulated to members were confirmed and 
signed by the Chairman. 

BOARD 

The Chairman welcomed to the Board Mr. C. H. Collins who had been 
appointed to represent the Financial Secretary in place of Mr. C .W. Birkmore, 
who was shortly leaving the island on retirement. He took the opportunity 
of expressing his personal indebtedness to Mr. Jhekmore for his valuable 
assistance since thd inception of the Board and thought that members would 
also wish to express their appreciation of his services. It was decided to 
record a vote of thanks to Mr. Bickmore for his service's to the Board. 

rfhe Chairman also welcomed to the Board Mr. P. R, May who had 
been appointed to act from March 1st in place of Mr. E. W. Whitelaw who 
was shortly procee'ding on leave. Mr. 1. L. Cameron was also proceeding 
on leavQ but an acting appointment had not yet been made. 

DECISIONS BY CIRCULATION OF PAPERS 

Appointment oj Assistant Chemist ,—Ihe Chairman reported mat Mr. 
M. W. Philpott had accepted appointment on the revised tdrms which Board 
members had approved by circulation of papers. It was expected that 
Mr. Philpott would arrive in Ceylon during April. Correspondence? relating 
to the appointment was tabled. 

AGCO U NTS 

(a) Expenditure, in ^excess of estimates during igjj ,—The Chairman 
reported that covering sanction was required for over-expenditure of certain 
individual votes during 1933. Total expenditure for the year was subs¬ 
tantially below the estimate. The votes were approved. 
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(b) Bulance Sheet and Income ntid Expenditure Account for igjj -— 
The Chairman invited comments on the Auditor’s re’port and accounts which 
had been circulated to meml>ers. After discussion, the accounts and 
Auditor-General’s report were adopted. 

(c) Fixed deposits made since last met?'tin^ were reported. 

(d) Ac('ounts of Nivitij^alakelle and Dartonfield Estate for Novt'mber 
and December, 1938 and January 1934 were tabled. It was reported that 
copies of the accounts were bein|^^ circulated to the Estate Committee as 
from January, 1934. 

(e*) Statements of rei'eipts and payments of the Board and of the 
Lomlon Advisory ('ornmittee for Rubber Research (Ceylon and Malaya) 
for the quarter cikIihI December 31, 1933 wert‘ adopted without discussion. 

ANNUAL REPORT FOR 1933 

The ('hairman invited comments on the report of the work of the 
Rubber Research Board in 1933, which hiid been circulated to members. 
After discussion and minor alterations of wording*, the report was adopted. 
It was decided that the rcTnrt shoukl be published in the same way as 
last year. 

DEVELOPMENT OF THE RESEARCH SCHEME 

(a) Recommendations of the Estate ('ommitti‘e in regfard to Buildings 
at Dartonfield. 


1. FACTORY 

After discussion it was decided to accept the spe'cification and tender 
submitted by Messrs. Brown Co., I.td. for the construction and equip¬ 
ment of an experimental factory at Dartonfield Instate, subject to conside¬ 
ration by th<? Committee of various suggestions made during the discus¬ 
sion. A vote of Rs. 60,000 was approve<l to cover the cost of factory 
together with a further Rs. 25,000 for the purchase of vulcanizing and 
testing appliances. 


2. OTHER BUILDINGS 

It was decided to invite Messrs. Billimoria and De Silva to prepare? 
plans of other buildings sanctioned in the estimates, for consideration by 
the Board at the next meeting. Consideration of th^ cost of the buildings 
was deferred until plans and estimate’s were available. 

(b) Other recomme'ndations of the Estate Committee. 

L CART ROAD 

The vote for extension of cart road was increased from Rs. 3,000 to 

Rs. 4,000. 

2. ESTATE SUPERINTENDENT 

•The Chairman reported the appointment of Mr. D. L. Nicol as Estate 
Superintendent as from January 15th, 1934. Approval was given for a 
bungalow to be rented at Pimbura Estate and a motor cycle allowance to 
be paid to Mr. Nicol until quarters are available at Dartonfield, 
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3. BULLOCK CART 

A vote of Rs. 250 for tlie purchase of a pneumatic tyred bullock cart 
was approved. 

4. RUBBER RESTRICTION 

In the event of a rubber restriction scheme being introduced, the 
Chairman was authorized to apply to Government for Dartonfield to be 
exempted from restriction of crop. 

5. MEMBERSHIP OF PLANTERS’ ASSOCIATION, ETC 

After discussion it was decided to retain membership of the Plantefrs^ 
Association and the Ceylon Estates Proprietary Association in respect of 
Dartonfield Estate and to apply for membership of the Low-Country Pro¬ 
ducts Association. 

Consideration of other items on the agenda was postponed until next 
meeting. 


PUBLICATIONS 

Fourth Quarterly Circular for 1933 was tabled. 
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ANIMAL DISBASB RBTURN FOR THE MONTH 
ENDED 31 MARCH, 1934 


Province. &c. 

Disease 

No. of 
Cases up 
to Date 
since 
Jan. 1st 
1933 

Fresh 

Cases 

Reco¬ 

veries 

Deaths 

Bal¬ 

ance 

Ill 

Mo. 

Shot 

Western 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 
Piroplasmosis 

29 

5 

6 

29 

... 


"5 

Colombo 

Municipality 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 
Haemorrhagic 

Septicaemia 
Black Quarter 

Bovine Tuberculosis 

3 

2 

2 

3 

2 

i 

"2 

2 

2 

Cattle Quarantine 
Station 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

(Sheep Goats) 
Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 
Rabies (Dogs) 

11 

__ Z7_ 

FREE 

11 

21 


37 

I'i 

: 

Central 




Southern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

121 

... 

90 

15 

121 

• •f 

see 

“68 


... 

Northern 

Rinderpest 

Foot-and-moutli disease 
Anthrax 

Black Quarter 

Rabies (Dogs) 

10 

14 


8 

Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

22 


22 




North-Western 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Plcuro-Pneumonia 

(Goats) 

Rabies (Dogs) 

|kree 





North-Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

12 

12 


9 

■ 

::: 

Uva 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 

132 

• •• 

132 

39 

i 

92 

... 

Sabarai^amuwa 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Piroplasmosis 

Haemorrhagic 

Septicaemia 
Rabies (Dogs) 

H 

1 

1 

1 

1 

3 


O. V. S. Office. 
Colombo, 14th April, 1934. 


M. CRAWFORD, 
OoToriimeat Veterinary Surgeon. 
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MBTBOROLOGICAL REPORT 

MARCH. 1934 


station 

Temperature 

Humidity 

a'S 

3 3 
cD 
< 

Rainfall 

il 

Dif¬ 

ference 

from 

Average 

Mean I 
Minimum , 

Dif¬ 

ference 

from 

Average 

o 

i 

Niliht (from 
Minimum) 

a 

s 

o 

e 

■< 

15 

xas*” 

S E © 

0 ^ 

5 ^ 


© 

© 


o 

re 1 

9'o 


Inches 


Inches 

Colombo 

85-2 

-3 0 

7 25 

“ 1*4 

74 I 

93 

6*2 

7-57 

18 


3”0S 

Piittalam -j 

87-5 

- 2 4 

71-4 

- 12 

71 ! 
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March rainfall was in excess over the j^^reater part of the Island. 
Excess was fairly well marke'd in most of the districts adjacent to the 
main hill masses, and in tlie south-,western low-country, while elsewhere 
excess and deficit werei generally both slight> excess predominating”, except 
in the extreme north. Only two stations reported excesses above average, 
in their monthly totals, of over 10 inches, Amhanpitiya (10*42) and 
Baddegama (10*34). 

There were 10 daily falls of 5 inches or more reported, the highest 
being 8*44 inches, at BatapoJa, on the lOth-llth. 

During the first week of the month the're was comparatively little rain, 
most of which fell in the south-west of the Island as the result of kx'al 
thunderstorms. For the remainder of the month local afternoon and 
evening thunderstorms were well developed, and generally gave extensive 
rain.! 

^Temperatures we're nearly everywhere below normal, especially by day 
Rela,tive humidity was above normal, particularly in the day-time, while 
cloud was also in excess. Barometric pressure was below normal, and 
wind strength about normal, while wind direinions were variable. 

'Hail was reported from four- places during the month. Blackwater 
Estate reported a little small hail on the 10th; another fall was reported 
on the 14t:h at Maho, while on the 30th hail was reported both from Diya- 
talawa and from the Kandy road, about 12 miles from Colombo. 

H. JAMESON, 

" Swpdt.t O|)iffvatory. 
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EDITORIAL 


PLANT PESTS 

W ITH the opening of new land for cultivation in Ceylon 
more and more does one become acquainted with 
new problems that beset those attempting to grow 
crops thereon. Not by any means the least import¬ 
ant of these problems is the presence of in.sect anid other pests 
that have been living unregarded so long as the land was 
uncleared but which were in the jungle to pounce upon the culti¬ 
vators’ crop as an appreciated change of diet, or, a diet related 
to that to which they have been accustomed but been unable to 
obtain. No sooner was land brought under paddy at Minneriya 
than the paddy fly appeared in fields where no paddy had been 
grown before. 

As our kniowledge has been accumulated and the individual 
organisms preying upon various plants become better known we 
have to add to the list of animal and fungus jiests those of the 
eelworm which is showing itself to be very common in our soil 
and attacking the roots of so many of our economic plants. 
Although it has not so far been demonstrated it is quite possible 
that certain virus diseases may in the future be found to be 
transmitted underground from plant to plant by this creature. 
Eelworm is a very common and serious pest in our tobacco fields. 
Its control is only to be effected by rotation and cultivation so 
as to provide it with no food upon which it can exist and so 
starve it out. A jungle cleared for tobacco shows the land, as 
soon as planted, to be infested with eelworms, a small nematode 



267 


worm laying its eggs in the tobacco roots causing pill-like swell¬ 
ings thereon and the wilting and ultimate destruction of the 
plant. Or, it may be the presence of a host of minute aphides 
on our tobacco and bananas (iarrying elusive virus diseases from 
one infected plant to another until the whole field is stricken by 
a yield-reducing infectious disease of, perhaps, an obscure 
origin, and difficult to control. 

The very disturbance of primeval jungle may be the upset¬ 
ting of what is often called the “balance of nature” or that 
biological control that previously existed. The great evolution¬ 
ary equation, of the tendency for offspring to increase beyond the 
bounds of subsistence involving a struggle for existence and 
resulting in the .survival of the fitte.st is for the moment 
upset and the bounds of subsistence being enlarged there comes 
intense attack. 

The liability of our garden vegetables to insect attack is 
well known, and, troublesome though it may he, effective control 
of them is usually practised in a comparatively cheap and 
effective way. Virus diseases of plants tran.smitted from one to 
another by insects or by leaf contact are in a more difficult 
category. 

Some insects have a complicated life-history, part of their 
existence being spent on one species of plant and part on 
another. It is only when the natural history has been thoroughly 
unravelled, all the phases of their life known, and the most 
vulnerable stage discovered that thev can in any way become 
subjected to control. Insect and fungus control is now in 
advanced agricultural countries fast becoming as important 
an operation as cultivation itself, indeed many of the stages 
of cultivation perhaps unknowingly have themselves been 
highly important factors in effecting amelioration. Bold large 
stage campaigns are now often embarked uoon against plant 
pests in many countries and the wisdom of such is obvious in the 
case of a dangerous enemy. There has been some little attention 
directed lately to the need for this in combating Oidkim disjease 
of our rubber. 

Largely due to its variable climate with a season for many 
crops existing somewhere all the year round Ceylon might almost 
be regarded as the homeland of plant pests and diseases. 
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PASTURE TRIALS AT PERADENIYA 


SOME NOTES ON THE GRASSES 
UNDER TR\M^—(Cmitd.) 


J. E. SENARATNE, F.L.S.. 


SYSTEMATIC A&VSTANT, DIMSIOM OF ECONOMIC BOTANY 


I N the account of the individual species of grasses undei 
trial at Peradeniya two of the most important genera from 
a pasture [)oin't of view are Panicum and Paspalum. 


PANICUM LINN. 

The genus Panicum is the largest genus of the grasses and 
comprises about 500 species out of the total of about 5,750 
species constituting the grass family. These Panicurns are 
distributed all over the world. They are mostly found in the 
tropical and sub-tropical regions. A few occur in the warmer 
temperate regions. Thev are found in very diverse habitats, 
on moist sandy soils chiefly, on the seashore, along river banks, 
in open spaces in jungles, on marshy places and even in water 
while some are desert species. .Some of them are perennial 
and others are annual. They are of varied habit and size. Most 
of them are tufted grasses but some are creeping. The majoritv 
of them are soft and readily eaten by cattle and other herbivorous 
animals. Some of them are cultiv'ated for their grain. Thus 
Panicum mdiaceum Linn, w'hich is known as Meneri in Sinhalese 
and Kadai Kannai in Tamil is much cultivated in the hotter 
parts of Ceylon. It is also known as ‘Pro.so Millet’, ‘Broom- 
corn Millet’, ‘Hog Millet’ and ‘Indian Buffalo Grass’. It is 
largely cultivated in India. It is cultivated also as a fodder in 
warm temperate countries and elsewhere. Panicum miliare Lamk. 
which is known as Hin-Meneri in .Sinhalese, Chamai in T.amil 
and as ‘Little Millet’ is another species cultivated for its grain in 
Ceylon, India, and elsewhere. Some of them are cultivated for 
fodder or pasture. Panicum maximum Jacq. which is generallv 
known as Guinea grass is an excellent grass both for fodder and 
pasture. It grows on all kinds of soil and gives a very high vield. 
It is a native of Tropical Africa and it has been introduced into 
most warm countries. It is one of the best tropical fodder grasses. 
Iti Ceylon it is widely cultivated as a fodder and it occurs in a 
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naturalised state from sea level up to an elevation of 4,000 feet. 
Of this grass Hooker says “The well-known Guinea Grass was 
introduced from West Tropical Africa into Jamaica about 1774, 
by Mr. John Ellis, as food for some birds which he had imported. 
The birds died, and the seed, being thrown away as useless, 
yielded a magnificent grass greedily eaten by cattle and horses. 
It was introduced into India in 1802 by Sir John Sinclair and 
must have been rapidly disseminated, for I find a specimen in 
Roctler’s Herbarium .... received from Heyne, with the date 
June 3, 1808. There is no record of its introduction into Ceylon, 
but it is included in Moon’s Catalogue, published in 1824” 

There are also several other cultivated Panicums. In addi¬ 
tion to the three introduced species mentioned above, there are 
eleven (and probably another) species which are indigenous in 
Ceylon. Of these Panicunt repens Linn, is a good sand binder 
in addition to being a useful fodder and f)a»ture species. The 
following two species of Panicum are under trial at Peradeniya. 

21. Panicum repens Linn, is an indigenous grass very 
common throughout Ceylon especially on dry sandy or wet 
marshy soils. It is known as Etora in Sinhalese and as Couch 
grass in English. It is widely distributed in Southern Europe, 
Asia, Africa and America. It is a perennial, spreading, creep¬ 
ing and tufted grass one to three feet high. It is generally 
considered a weed on cultivated land and once established it is 
very difficult to eradicate. 

Grown from cuttings it spreads and esitablishes itself very 
rapidly, in six months producing a den.se growth of erect second¬ 
ary stems about a foot high from the creeping horizontal stems. 
It began to flower at Peradeniya in four months and has kept 
on seeding since. The Desmodium was entirely killed by the 
dense growth of the grass. 

Cattle eat it readily and the yield is high. Generally it is 
considered to be very exhaustive on the soil but from a pasture 
viewpoint it is a very promising grass. 

22. Panicum trypherofi Schult. is an indigenous grass 
common at low and medium' elevations in Ceylon. It is also 
found in India, China and Borneo. It is an annual or perennial 
tufted grass one to three feet high. 

At first its growth from the cuttings planted was poor but 
gradually it improved and in six months' time, by January 1984, 
it had produced large tufts with a spread of about three feet 
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and up to two feet high when it started flowering. It continued 
to set seed from January to March. The Desmodium grew well 
between the tufts. 

Its yield is good and it is readily eaten, by cattle at all stages 
of growth. It is a promising pasture grass. 

PASPALIDIUM STAPF 

The genus Paspaliduim was established by Stapf in 1917. 
It is closely allied to Paspalum Linn, and to Panicum Linn, sensu 
stricto and its species used to be r(;garded previously under 
Panicum Linn, sensu lato. It contains twelve species distributed 
in the tropics and sub-tropics of the Old World, six being confined 
to Australia and New Caledonia. I'hree species are indigenous 
in Ceylon. I'hey are perennial or rarely annual grasses inhabit¬ 
ing diverse habitats ranging from dry sandy situations to moist 
and semi-aquatic places while some inhabit water. They are 
generally succulent grasses readily eaten by cattle. The 
‘Warrego Summer Grass' of Australia (Paspalidium flavidum A. 
Camus) has been found to be a distinctly promising grass for 
laying down cultivated pastures in New South Wales. This is 
one of our indigenous grasses which is very readily eaten by 
cattle. It has been cultivated in the present trials and is des¬ 
cribed below. Paspaliduim geminatum Stapf, another indigenous 
grass found in wet places in the hotter parts of Ceylon, is also 
very palatable to stock. The other indigenous species Paspali¬ 
dium punctatum A. Camus is a marshy species with floating stems. 
This species is also eaten by cattle. The following species is 
included in our trials. 

23. Paspalidium flavidum A. Camus is an indigenous grass 
found abundantly in the warmer parts of the Island particularly 
in wet situations. It is known as Warrego Summer Grass. It 
is distributed also in Tropical Asia and Australia. It is a tufted 
perennial or annual grass with stems one to three feet high. 

Seed was sown on 20th June, 1933. Growth was slow at 
the start but improved later and by January 1934 the plants were 
forming shortly spreading tufts some of which were up to two 
feet in spread and about a foot high. It set seed from January 
and continues to do so up to the present (April 1934). The 
Desmodium was good between the smaller tufts which did not 
entirely cover the ground. 

It is very readily eaten by cattle. Its yield is gOod at 

Peradeniya but in the wild state in wet situations the yield is 
much higher. 
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It is a distinctly promising pasture grass especially for wet 
situations. 

PASPALUM LINN. 

The genus Paspalum comprises over 200 species distributed 
in the warmer regions of the world, chiefly in Tropical America. 
Most of them occur in wet situations while some grow in water. 
They are annuals or perennials and vary much in size and form. 
These grasses are readily eaten by cattle. Several are valuable 
fodder and pasture grasses. 

‘Water Couch Grass’ [Paspalum vaginatum Sw.) is an 
excellent pasture grass for growing on coast swamps and on 
tidal mud. It is a perennial creeping grass found in the 
tropics generally. Of it Breakwell '*** says “Water Couch is 
known in America as Eternity grass, Knot grass, or Joint grass, 
and is there credited with being a particularly valuable fodder 
plant .... Under moist conditions 'the rapidity of its growth is 
remarkable . . . Although common to moist situations, it is not 
wholly a water grass, as it will endure drought conditions very 
well. Dairymen on the Hunter, Manning and Macleay Rivers 
are quite content to devote whole paddocks to it during the 
summer and autumn months rather than lay down Paspalum 
dilatatum. It will stand a good deal of feeding off, and must 
be considered an excellent grass for fattening and producing 
milk.” 

It is an indigenous grass and it has been recorded so far 
from Negombo, lalaiyadi and Talaimannar. 

Paspalum scrobiculatum Linn, which is known as Amu in 
Sinhalese and Varagu in Tamil is cultivated in Ceylon and India 
for its grain. Paspalutn dtlalatwtit Poir. which is known as 
‘Paspalum grass’, ‘Prostrate Paspalum' or ‘Dallis grass’ is a 
very useful fodder grass. It is a native of South America and 
it is much cultivated in most warm countries. This grass was 
introduced into New South Wales from Brazil some forty years 
ago by Baron von Muller. Since then vast areas of the sub¬ 
tropical East coastal region of Australia has been put under this 
grass and is spoken of as “the Paspalum country”. The New 
South Wales and Queensland Governments have removed the 
form^ forests, planted Paspalum dilatatum, and so made a huge 
dairymg industry possible. The largest dairy factories in the 
world are now to be found here due solely to a bold policy in 
mtroduang this plant. Old seed, even two seasons old of this 
species germinates much better than new. 
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Paspalum Larranagai Arech., known as ‘Upright Paspalum* 
or 'Vasey grass’ is also much cultivated for the same purpose. 
The two latter species are cultivated in Ceylon for fodder. 
Paspalum conjugatum Berg, which is known as ‘Sour grass’ is 
an important pasture species in the tropics chiefly in Tropical 
America. 

In Ceylon in addition to the last four species of which the 
first three are cultivated and the fourth is naturalised, there are 
four species of Paspalum which are native. They are ‘Water 
Couch Grass’ already mentioned (Paspalum vaginatum Sw.), 
Paspalum Meizii Steud., Paspalum Commersonii Lamk. and 
Paspalum longifolium Roxb. 

Of this genus we have three representatives in our trials. 

24. Paspalum conjugaium Berg, is an American grass 
naturalised and now common througnout Ceylon. It is known 
as the Sour Grass of Barbados. It is a perennial, long-creeping 
grass, sending up erect shoots at the nodes, up to a foot or more 

Seed was sown on loth June 1934. It started well and 
the plants spread rapidly from their centre. In six months it 
has produced a thick mat w'ith a dense growth of erect branches 
about a foot high choking out most of tne Uesmodiuni. It set 
seed from January to March. 

Cattle eat it readily but not to such a degree as ‘carpet grass’ 
[Axonopus compressus) . Its yield is high. It is a promising 
pasture grass. 

25. Paspalum dilatatum Poir. a native of South America 
and introduced here where it is cultivated for fodder from the sea 
level up to 6,000 feet. It is known as ‘Paspalum grass,’ ‘Pros¬ 
trate Paspalum’ or ‘Dallis grass’. It is also widely cultivated in 
Australia and America, it is a perennial tufted grass one and 
a half to three feet high. 

From the start its growth from the cuttings planted was 
very good and in five months it had produced dense tufts with 
a spread of one and a half feet above and two to three feet high 
when it started flowering. It set seed from December to March. 
Having been planted one foot by one foot apart, in five months 
it covered the whole area. The Desmodium was entirely killed 
out. 
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Cattle eat it very readily at all stages of growth and its yield 
is very high. 

It is a very promising grass. 

26. Paspalum Mctzii Steud. is an indigenous grass common 
from the sea level up to 6,000 feet in the Island, occurring 
generally on wet situations. It is probably found also in India. 
It is a perennial grass with tufted or creeping stems. 

Grown from cuttings, it started well and kept on growing 
to form tussocks with a spread of one and a half feet and a 
height of one foot in six months’ time, when it began to flower. 
It set seed from January to March when 'the older stems began 
to die out. The Uesmodium grew fairly well between the tufts 
of the grass. 

Its yield was fair but it should do much better on a wetter 
place. Cattle eat it readily and it is a promising pasture grass. 

27. Pennisetum clandestinum Hochst., a native of East 
Africa and now much cultivated in Africa and Australia, is a 
perennial long-creeping, fast-spreading grass. It is generally 
known as Kikuyu grass. It does not grow from seed. Rooted 
cuttings of this grass were obtained from Australia in November 
1921 and planted at the Experiment Station, Peradeniya. Its 
import was not then understood fOr it was tried as a fodder grass. 

Cuttings were again obtained from Australia in 1933 and 
planted two feet apart in rows on 19th November, 1933. This 
plot was manured with about 40 cwt. of cattle manure and 
10 lb. of basic slag. I'he plants were watered till they were 
establishe ' and also during drought. In two months the plants 
were growing and spreading vigorously. In three and a half 
months the plants have spread very fast so as to form a thick 
mat of dense growth. 

Cattle eat this very readily and the yield is very high. It 
is a most promising pasture grass. 

28. Polytrias amaura O. Ktze. is a native of Java from 
where it was introduced here tq the Experiment Station, Pera- 
deniya, in 1931. It is a perennial creeping grass rooting 
abundantly at the nodes and growing to a height of one foot or 
mor<e. It was introduced into our trial plots and from the time 
of planting cuttings the grass showed good growth, it kept on 
improving and in four and a half months it produced a thick 
growth covering the whole ground. The Desmodium grew fairly 
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well with it but was crowded out where the growth of grass was 
thick. It flowered in January when six months old and kept on 
setting seed from January to March. There was an abundance 
of seed. 

This grass gives a good yield and at all stages of growth it 
is readily eaten by cattle. It is promising as a pasture grass. 

29. Rhynchelytrum roseum Stapf and Hubbard, a native of 
Natal, now naturalised at low, medium and high elevations in 
Ceylon, is a perennial (or annual) tufted grass up to two feet 
high. It is known as ‘Natal grass’ or ‘Natal Red Top grass’, 
the latter name being derived from the colour of its inflorescence. 

Seed was sown on June 15th, 1933. It grew fast and well 
and in five months it had produced fairly large tufts about two 
feet high and was flowering. From that time it has continued 
to set seed. The Desmodium was growing fairly well in between 
tufts of the grass. 

Cattle eat it readily and its yield is good. It is a promising 
pasture grass. It appears to grow on poor soils. It flowers 
early and keeps on flowering but if regularly grazed before flower¬ 
ing it should prove most valuable. 

30. Setaria glauca Beauv. is an indigenous grass which is 
common all over the Island. It is known in Sinhalese as Kavalu. 
It is widely distributed in warm and temperate regions. It is a 
tufted annual with erect or decumbent stems one to two feet 
high. 

Seed was sown on 19th June, 1933. Growth w; / fairly 
good at the start and it improved very much to produce dense 
tufts two feet high and with a spread of about two feet in six 
months when it started setting seed and has continued to do so 
up to the present (April 1934). The Desmodium which occurred 
between the tufts of the grass showed poor growth. 

Cattle eat it at all stages of growth but more readily before 
flowering. Its yield is fairly high. It is a promising pasture 
grass. 

31. Sporobolus diander Beauv. is an indigenous grass very 
common throughout the Island. It is widely distributed in 
Tropical Asia and Australia. It is an, annual or perennial tufted 
grass with stems one to three feet high. 
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Grown from divisions of the plant it started well and after, 
five months it had formed tufts two to three inches in diameter 
and one to two feet high, from when it has been continuously 
settin,g seed up to April 1934. The Desmodium growth in 
between the tufts was poor. 

It is readily eaten by cattle particularly when the leaves are 
young. Its yield, however, is rather small. It is a fairly useful 
pasture grass. 

32. Stenoiaphrum dimidiatum Brongn. is an indigenous 
grass common in the hotter ports of the Island, especially by 
roadsides and in the shade. It is known as Potu-ima in 
Sinhalese. It is widely distributed in South India, Siam, the 
Mascarene Islands, and East Africa. It is a perennial long- 
creeping grass forming a dense sward. 

Its growth from the planted cuttings was good from the 
start and it kept on growing well to form a thick sward up to a 
foot high. It set seed from January to March 1934. It killed 
out the Desmodium. 

Cattle eat it but not so readily as the more succulent grasses 
such as ‘carpet grass’ (Axonopus compressus Beauv.). It is a 

promising grass specially for somewhat dense shade. 

# 

33. Themeda tremula Hack, is an indigenous grass abund- 
aat throughout Ceylon. It is known in Sinhalese as Pinibaru- 
tana. It occurs also in India from the Central Provinces south¬ 
wards. It is an annual or perennial tufted grass two to six 
feet high. 

Seed was sown on 20th June, 1933. Only a few seeds 
germinated but these grew fast and well and in six months 
produced large tufts about three feet high and with a spread of 
two feet. It set seed from January to March. The Desmodium 
was poor. 

It was readily eaten by cattle and the yield is good. It is 
a distinctly promising grass especially for poor soils and dry 
areas. 

Of the indigenous grasses under trial described above 
Paspalidium ftavidum A. Camus, Etora (S.) or ‘Couch Grass’ 
(Pamcum repens Linn.), Pinibaru-tana (S.) {Themeda tremula 
J^ack.) and Brachiaria distachya Stapf are very promising 
pasture species; Amphilophis pertusa Stapf, Guruval (S.) 
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(Digitaria marginata Link.), Rat-tana (S.) (Ischaemum ciliare 
Retz.), Rila-rat-tana (S.) {Ischaemum timorense Kunth), 
Hemigymnia javanica Alst., Panicum trypheron Schult., Potutana 
(S.) {Stenotaphrum dimidialum Brongn.), Apluda mutica Linn, 
and Paspalum Metzh Steud. are all promising pasture grasses; 
Alloteropsis cimicina Stapf shows some promise so far; the 
common Arugam-pillu (T.) or ‘Doub grass’ {Cynodon Dactylon 
Pers.) does not give a sufficient yield to warrant its cultivation 
without manuring under Peracleniya conditions. A higher yield¬ 
ing strain of this species collected at Polonnaruwa in December, 
1933, is being multiplied for trial here; Echmochloa colona Link, 
has noit been a success on the trial plot perhaps owing to the 
poor soil but plants growing wild at Peradeniya show more 
vigorous growth and are mucn larger plants producing a greater 
quantity of leaf and stem; Bela-tana (S.) {Eleustne indica 
Gaertn.), JjactyLoctemum acgyphum Richt., Sporobolus diander 
Beauv., Kavalu (5.) [Eetaria gkiuca Ifeauv.) and Dtgttana 
longifiora Pers. do not appear to be of much use for cultivated 
pastures; Eragrostis pilosa beauv. and Eragrosits tenella R. and 
S. appear to be useless tor cukivation as pasture grasses; OpLts- 
menus compositus Beauv. too has been a failure here. 

Of the haturalised grasses Pol-tana (S.) or ‘Carpet grass’ 
{Axanopus compressus Beauv.) chiefly and ‘Sour grass’ 
{Paspalum conjugatum Berg.) are two very important pasture 
grasses; ‘Matal Ked Idp grass’ {Kliynchclytrum roseum Stapf et 
Hubbard) appears to be a useful pasture species. 

Of the introduced grasses ‘Kikuyu grass’ {Pennisetum 
clandestinum Hochst.) is an excellent grass for pasture purposes; 
Kolukattai pillu (T.) or ‘African P'ox-tail’ {Cenchrus ciliaris 
Lmn.), ‘Star grass' {Cynodon pleclostachyum Pilger), ‘Prostrate 
Paspalum’ {Paspalum dilatatum Poir.) Oanthoma semiannularis 
R. Br. and Polytrias amaura O. Ktze. are all promising pasture 
grasses. 

In considering the brief notes on the individual species 
given above one may be led to think that an undue degree of 
optimism attaches to the opinions expressed on their suitability 
for pasture. 

To remove any misapprehension it may be mentioned that 
these grasses have not been taken at random but that they have 
been selected as l;hey showed some degree of' promise in their 
wild state. Most of them have also been considered suitable for 
pasture or fodder by various observers. It has not been possible 
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for various reasons >to include all the species that one would have 
liked to try. Certain other grasses that have been tried have 
not been included in the trials so far. 

It may also be mentioned that the land here is well drained 
and is flat in certain plots while in others it is sloping. The soil 
is sandy with much mica in it and is very poor in organic matter. 
It is an acid soil with a pH value of about 6'0 and in this respect 
it is like most Ceylon soils. 

The rainfall figures for the period of the trial were; 1933, 
June 9-4 in.; July 9-9 in.; August 8-4 in.; September 8-9 in.; 
October 10‘9 in.; November 10-7 in.; December 2*2 in.; 1934, 
January 5‘6 in.; February 4-2 in.; and March 9‘0 in. The plots 
are situated at an elevation of about 1,550 feet above sea level. 
The climate here is warm and moist with an average temperature 
of 76°F. 

It is desired to emphasize that the opinions given on the 
suitability of the individual species for pasture are only preli¬ 
minary ones based on the results of these trials so far as they 
can be seen at these early stages of the experiment and that they 
apply to the species as grown under these environmental 
conditions. It should also be remembered that different strains 
of the same species vary very greatly in their usefulness as 
pasture grasses. It will thus be seen that the opinions expressed 
may have to be revised as a result of further experiment. The 
chief reason for recording the trials at this stage is to show what 
is being done. It is hoped from time to time to indicate further 
observations and the progress of the experiment. 
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RUBBER 


THE USE OF IMPROVED PLANTING 
MATERIAL 


DR. P. J. S. CRAMER, 

FORMERJ.Y DIRECTOR OF THE GENERAL EXPERIMENT 
STATION, BUITENZORG 

I. THE PRESENT SITUATION 

S INCE the time when a few people first thought of the 
possibility of buclgrafting rubber which we may consider 
to have happened about 1915—the practice of improving 
planting material by this method has found a wide¬ 
spread application. We have seen it going through the experi¬ 
mental stage and passing into common planting technique, 
where it has reached its own, and important, place since about 
1927-28. The present situation of the rubber producing industry 
is such, that for a couple of years now practically no new land 
has been opened and planted under it, except perhaps a few 
extensions mainly meant for trying out new systems of improv¬ 
ing the planting material on a commercial scale. The time 
therefore seems very appropriate to review the situation for a 
moment and see what the past few years have taught us. I may 
say that I am in a somewhat privileged position for doing this, 
coming out as I do every year for several months to the East to 
visit plantations as well as experiment stations engaged in rubber 
production and research work relating to it in the various princi¬ 
pal rubber producing countries—Malaya, Sumatra, Java, Indo- 
China, and occasionally also Ceylon. I can follow the develop¬ 
ment of the technique, its consecutive items, and so to say, see 
every year the new annual ring, which experirruent and research, 
practice and experience, have put on the tree of knowledge. 

A few figures may a>t first give us an idea of the importance 
of budgrafting. From reliable sources we may estimate that the 
present area under budgrafted rubber is now ,in round figures 
Java ... ... 50,000 acres 

Sutjiatra ... ... 300,000 ,, 

Malaya ... ... 200,000 ,. 

Indo-China ... ... 90,000 ,, 

Various other countries 5,000 ,, 


645,000 acres 
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The oldest areas are probably in Sumatra and Java; and in those 
countries the practice of mixing clones, sometimes a large number 
of different clones, sometimes clones and improved seedlings, 
continued more especially up till 1931, and even up till now. In 
Malaya several large groups of estates embarked on monoclonal 
planting from the beginning of 1928 onwards. Indo-China, 
where the first budgrafting on a commercial scale (and still a 
small one) dates from 1929 and where only since 1930 large areas 
of budgrafts were established, has practically only applied the 
monoclonal system. 

It is difficult to say, how this area will affect the future 
economies of the rubber market. The average yield per acre for 
adult budgrafts may be estimated at least twice the normal yield 
from common plantings, but for the best clones, planted by the 
best methods, one would think, that an average of much more 
may be expected and that an annual crop of three-quarters of a 
ton per acre or even more seems quite probable. We may expect 
to see a quantity of 300,000 to 450,000 tons coming to the 
market from the budded area when it will be in full bearing, with 
a cost of production much below the average for common plant¬ 
ings; in many cases probably only half of the last figure. 

A common question in connection with the present area of 
budgrafted rubber is; what are the yields per acre for large 
extensions ? Up till now very few figures have been published; 
one of the few exceptions being a couple of articles in “De Berg- 
cultures”, a weekly agricultural review published in Java, and 
in the “Rubber Archief”. The scarcity of data can be easily 
explained by the present situation of the industry. The main 
country from where the figures should come, Sumatra, is badly 
hit by the slump, the estates are understaffed and there is little 
tendency to figure out and publish results of new plantings. In 
Malaya a few fair sized areas have recently been put into tapping 
and it is hoped that from these the figures will be made available 
to the public. Where I have been able to see figmres for larger 
areas they have always been equal to those reached by the yields 
of the small sets of trees used for the first experimental tappings. 
Also the fear that the yield would go back with age is contradicted 
by the experience, for instance, with buddings dating from the 
beginning of 1918, which are still keeping up or even increasing 
thteir yield figures. 
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Yield is, of course, the primary• character to study in a 
clone—among the sets of buddings of the same clone, which have 
now been under observation in the principal countries for 8-10 
years, we find some, that give individual yields per tree of 30 lb. 
per annum. A couple of Java clones, for instance B.D.5. and 
several Malayan clones have reached this figure. Most of the 
popular Sumatra clones do not come up to that level, but, as 
clones of a medium productivity, give yields oscillating around 
15 lb. 

If it has been once decided to embark on budgrafting, this 
point, the careful choice of the clone, has often been treated too 
lightly. We can deduct that from the fact, that often clones 
were highly spoken of one year, which in the following years 
were going to a place in the second rank. Avros 50 for instance 
was at one time in 1928-1929 the favourite. Its popularity then 
may be explained by the fact that it has many good qualities 
especially for a place where budding is first embarked upon, 
buddings take easily, the growth in the first years is excellent, 
the budwood gives a high number of buds [ler yard, the healing 
of the union is soon perfect. When, however, it comes to yield, 
it is not equal to a clone like 152, which in the beginning gives 
trouble, requiring a lot of pruning, pre.sentin,g a knotty stem, 
and giving more failures. The yield of 152 however, comes up 
to a much higher figure than with Avros 50. So, each clone 
knew more or less its yejir of popularity, after Avros 50 in 
Sumatra Avros 256 was very popular among planters. It suffers, 
however, from the same fault, for several years the yield remains 
at about the same level of 15 lb. per tree. 


(To be continued.) 
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CLUBROOT AND ROOT KNOT DISEASES 
AND CONTROL METHODS* 

C LUBROOT has been known for more than a century in Europe, 
where it is wide-spread and destructive to cabbage, cauliflower, 
rutabaga, and turnip. It is also known in othe'r parts of the 
world, especially in the United States^ where it is wide-spread. 
As a rule it is most troublesome in the market-gardening sefctions 
around large cities, but in recent years it has become of increasing signi¬ 
ficance in many large’r cabbage-growing regions. The disease affects a 
large number of wild and cultivated crucifers. 

CHARACTERISTICS OF CLUBROOT 

The outstanding symptom of clubroot is the abnormal enlargement of 
the roots. Tliese enlargeme’nts may occur on the very small roots, the 
secondary roots, the taproot, or the underground portion of the stem. The 
rootclubs are often thickest at the center, tapering spindlelike, toward either 
end. Tile normal processes of the roots ane of course disturbed by this 
malformation. Moreover, as the t^nlargements are less protected against 
secondary soil organisms, clubbed roots commonly decay before tlie end of 
the season. 

The effect of this root disturbance is eventually to stunt the plant. This 
stunting does not always occur promptly, however. A seed bed, for 
instance, may show no evidence of disease in the' aboveground parts of the 
plants, but when the plants are pulled they may be found to have fair-sizc'd 
dootclubs. Likewise, infec/tion occurrimg in the main field may easily 
escape notice because the stunting of the plants is often very slow and 
gradual. Mildly affected plants may form fair-sized heads. If the environ¬ 
mental conditions favor rapid development of the disease the stunting may 
be sudden and pronounced, and the plants may wilt during the middle of 
bright days. Permanent wilting may accompany advance decay of 
the enlarged roots. 

CAUSE OF CLUBROOT 

The direct cause of clubroot is a minute organism, one of the slime 
molds (jPtasnwdiophom hrassicae Wor.), the spores of which r<?main in 
the soil for long periods of time. With favorable temperature and mois¬ 
ture some of the spores germinate, and each gives rise to a small motile 
body which penetrates the underground parts of the cabbage plant. Once 
within the host, it enlarges, probably divides, and progresses slowly through 
the tissue. The presence of the parasite stimulates abnormal growth of the 
affected parts, but the normal development of the water-and food-conduc¬ 
ting vessels is inhibited. The clubbed roots therefore do not function 
properly, while thdr abnormal growth draws the sugar made in the leaves 
and diverts it from its normal storage place, such as the cabbage head. 
Later the clubroot organism divides into innumerable individual spores, 
which are so constituted as to be able to withstand long periods of un¬ 
favourable weather. Thtfy are returned to the soil when the cabbage roots 
rot. _____ 

♦ Extracted from the United States Department ef Agriculture Farmer’s Bulletin 
No. 1480, 
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CONTROL OF CLUBROOT 

("Iubrcx)t is one of the most dillicult diseases to control. Tlie spores 
of the organism are so resistant to e’xtncmcs of cold and drought and are 
so long-liv(‘d ihat soil onc(^ (ontaminated ordinarily remains infectious for 
many years. This makes the elimination of the disease by the ordinary 
procedure of crop rotation extremely ditficult. For this reason the most 
important factor in its ( ontrol is the avoidance of its introduction. If^ un¬ 
fortunately, it is introdurcd, it is important to confine it to a limited area. 
For this reason all that has be(‘n said above with regard to selection and 
sanitation of the seed b(‘d applies especially to clubroot. So far as is 
known, the organism is not seed borne. 

Hut if even a small amount of infec'tion is found in the seed bed, it 
is dangerous to use any plants from stub a bed for transplanting, since 
even thoug-h apparently clean plants arc* sorted out, infested soil is likely 
to bo carried with such plants to the main field and thus infest otherwise 
(dean soil. Th(‘ spores are carried with surfa('e drainage water, and 
therefore? areas that are subject to drainage from an infested spot are also 
likely t(^ be unavoidablv contaminated. Thus, infested afeas should be 
abandoned indefinitely for ('abbage and other related ('rops. 

I'he application of hydrated lime to infested soil sometimes reduc'e’s the 
seveVity of clubroot, and its use has been widiidy recommended as a iTmedial 
measure. Rtn'ent studies, however, indicate that suc't'C'ssful control 
varies with tdimatic’ and soil conditions. The de'sirability of using hydrated 
lime should therefore be determined by a preliminary trial and its demons¬ 
trated efiectivefness in the particular legality. 

("ertain varieties of turnip are rather resistant to (dubroot. No varieties 
of cabbage are known to be resistant. 

ROOT KNOT CAUSED BY NEMATODES 

In trying to distinguish Ix'tween root knot and clubroot some (confu¬ 
sion is likely to result. .Although the organisms causing the two diseases 
are quite different, the eflects produced on the roots l>e'ar some points of 
resemblant'c. Root knot is generally ('haractcriz(?d by smaller swellings 
than (dubroot, and infection as a rule is more uniformly distributed on the 
lateral feeding rcx>ts. If, upon breaking open the swellings on the roots, 
pearly wdiite bodies about the size of a pinhead are found, root knot is to 
be suspected, Tlicse white spetdes with the* sw^elling are the enlarged egg¬ 
bearing female nematod(?s or eelwx)rms, w^hich cause the disease. The 
interior mass of clubroot is slightly pinkish or brick-colored. Root knot 
effects a grefat variety of unrelated plants, while clubroot, so far as is 
known, occurs only on crucifers. 

CONTROL OF ROOT KNOT 

Crop rotation has been found to be the most practicable means of 
controlling this disease, the object being to use crops immune? or resistant 
to root knot for the purpose of starving out the eelworms. When this 
method of controlling disease is elnployed, a rotation of at least 3 years, 
accompanied by clean cultivation to ketep down w^eeds, should be prac¬ 
tised. There are more than 500 different species of plants already known 
to he susceptible to root knot, among w^hich are many cultivated plants and 
numerous weeds. 
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The following lists of the more important immune or highly resistant 
crops and of the crops and weeds known to be susceptible to root knot and 
thenefore to be avoided on infested fidds will be of assistance in planning 
rotations for the reduction of the trouble. 


CROPS LARGELY OR ENTIRELY IMMUNE 
TO ROOT KNOT 


Barley 

Beggarweed, Florida 

Chufa 

Corn 

Cowp^a, Brabham 
Cowpea, Iron 
Cowpea, Monetta 
Cowpea, Victor 
Crabgrass 
Grass, Bermuda 
Grassies (nearly all) 


Kafir 

Millets (nearly all) 

Milo 

Oats, winter 

Peanut 

Rye 

Sorghum 

Soybean (Laredo variety onlv) 

Velvetbean 

Wheat. 


CROPS SUSCEPTIBLE TO ROOT KNOT 


Alfalfa 
Asparagus 
Bean, lima 
Bean, snap 
Beet 

Bur-clover 

Cabbage 

Carrot 

Celery 

Gollard 

Cotton 

Cowpea (all varieties 
except Iron, Brabham, 
Monetta and Victor) 
Cucumber 
Eggplant 
Fig 

Lettuce 

Muskmelon (cantaloup) 


Okra 

Pea, garden 

Peach 

Potato 

Radish 

Salsify 

Soybe'an (all varieties 
except Laredo) 
Spinach 
Squash 
Strawberry 
Sugarcane 
Swcetclover 
Sweetpotaio 
Tobacco 
Tomato 

Vetch, common 
Watermelon. 


WEEDS ATTACKED BY ROOT KNOT 


Balloonvine 
Fennd, sweet 
Maypop (passion flower) 
Mexican-clover 


Mayweed 

Papaya (melon papaw) 
Purslane 


On ftelds badly infested with root knot nematodes, only immune or 
highly resistant crops should be grown. ^ mu e or 

If the disease occurs in the seed bed or in the .u- - -i 

should be sterilized by live steam, ^ 
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DESCRIPTIONS OF TYPES OF PRINCIPAL 
AMERICAN VARIETIES OF TOMATOES* 


DEVELOPMENT OF IMPROVED VARIETIES 
IS NEEDED 


T he describing in this publication of the few viominant varieties 
of tomatoes must not be interpreted to mean that these varieties 
meet all possible requirements of the trade perfectly and that 
n<!*w and improved varieties are not needed. I'hese definitions 
of the present most important varieties should in no way dis- 
vounage the breeding of new and distinct sorts, so long as the new kinds 
are really different and really better than those now existing. There is no 
mefrit in a new variety merely by virtue of its being different from others; 
it must meet specific requirements that other varieties cannot meet, if it is 
to deserve consideration. Furthermore', an improvement in yielding capa¬ 
city alone, or in yield and uniformity, of one of the present types is not 
justification for elaiming it as a new variety. DifTerenees should be qiiali*- 
tative (cfifferences in kind, with reference to a character or characters) as 
well as quantitative (diffe^rences in degrees) and must be such that they 
can be clearly described and easily recognized. 


WHAT THESE DESCRIPTIONS WILL ACCOMPLISH 

It is hoped and generally believed that the publication of these descrip- 
tio*iis will have several desirable results: (1) All stocks of seed of the 
varieties described can eventually be made to approach the established and 
generally recognized type, with the result that varieties can be ordered by 
name with confidence that the desired type will be obtained; (2) thorough 
familiaritv with the' important varieties for which types have been estab¬ 
lished and adequately described will facilitate detection of misnamed and 
renamed stocks; (3) familiarity of the buying public with the few really 
different and important varieties that are required to meet most general 
market and home-garden demands should eliminate from presetit seed lists 
hundreds of names of so-called varieties which often are not distinctly 
different and rarely are superior to good strains of established sorts. If 
growers learn the merits of the standard varieties and cease demanding the 
numerous things of minor importance it will be practicable for the seed 
grower to reduce the number of stocks that be must carry in order to meet 
buyers’ demands. Tliis in turn will simplify production and handling and 
will permit the sieed grower to devote more attention to the chosen varieties, 
with a resultant improvement in commercial stocks. 

It must be emphasized, however, that the attainment of these objec¬ 
tives is dependent upon the entirely voluntary action of all persons con¬ 
cerned. Growers and seedsmen have expressed their desire for such a 
definition of varieties as is here presented, in the belief that it* would guide 


* Eitftracted from the United States Department of .Agriculture Miscellaneous Publi¬ 
cation No. 100* October* 1938. 
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them in their informal, voluntary co-operative efforts to accomplish the 
unquestionably desirable ejnds outlined above. 

EFFECTS OF ENVIRONMEMT 

All descriptive terms and values presented here, unless otherwise stated, 
apply to the standard or type of the variefty in question as it appears under 
most conditions where that variety is grown. The descriptions apply to 
plants grown without pruning. Extreme variations in a character which 
result from obviously unfavourable conditions were given little weight in 
establishing the limits of the standard type. Likewise, if a certain loca¬ 
tion or season* produces unusually favourable results with reference to size, 
quality, yield, or other factor, with results that reasonably cannot be 
expected year after year or in other regions, those results are considered 
not typical and so were given little weight. However, extrem(‘s of behaviour 
were considered, and special mention is made of them wiien ne't'cssary to 
fulfil the objects of this work. 

TIME OF MATURITY 

As the effects of t^perature and moisture upon the rate of plant 
growth and develk>pment are generally recognized, it should be readily 
understood why, in describing the standard for a variety, rather wide 
limits are allowed for its time of development in different regions 

Under certain exceptional conditions of climate and methods of culture 
all the varieties descril^ed may bear the first ripe fruits at practh'ally the 
same late date and reach their respectiv^e peak harvest within a week 
of one another. In parts of western Texas, for example, high temperatures 
and low humidity prevail for a considerable pericxl, with the result that 
no fruit is set, but vegetative growth continues vigorously. With the 
arrival of weather that is cooler and otherwise more favourable, fruit set¬ 
ting begins with all varieties more or less simultaneously. The time' required 
for the developmetit and ripening of fruits after fruit setting does not vary 
markedly among varieties; and thett'efore both early and late varieties 
simultaneously may ripc*n. The varieties more resistant to these un¬ 
favorable conditions will of course lK*ar the larger yields of e'arly fruit. 

SIZE OF PLANT AND LEAVES 

Typical plants can bef expected only on lands fertile enough to produce 
normally profitable yields of the crop in question and under conditions of 
management and weather that experience has shown usually produce 
favorable results. G(x>d judgment and a spirit of fairness must be used 
in considering such factors before a stock is condemned as being off type 
or before a bad stock is def<?nded on the ground of unfavorable environ* 
ment. 

In gcfneral, leaf characters of any variety are rather variable, and by 
themselves are of little or no value in identifying a variety. The appearance 
resulting from habit of growth of the plant is usually rather characteristic 
and is ofte^ a good basis for identification of certain varieties, but leaf 
.characters alone must not be confused with the total effects of plant habit 
and color that give a variety a characteristic appearance* 
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Size is probably the most variable character. Poor soil or drought 
obviously may result in sizes of entire plant and sizes of leaves that are 
below those indicated for the ideal type. Very often these co»nditions not 
only decrease the size of plants but also alter rather markedly the general 
appearance of the plant as a whole. Environment conducive to excessive 
vej'etative growth may result in such rank leaf and stem development as 
to change characters other than size, making accurate identification very 
difficult. Ihese conditions are usually accompanied by a greater number 
of branches than is typical for the variety in most regions. This effect is 
less commonly found tiian variations in size but must be taken into account 
whenever a stock appears to be olf type. Under low-temperature or 
drought conditions leaf development tends to be sparse, resulting in ex¬ 
posure of the fruits to the sun. Dry weather and other factors conducive 
to poor growth also result in leaves being nairower in proportion to their 
length ttian under more favorable condiuons. With an abundance of 
moisture, ieriile soil and temperatures that result in excessively large vine 
growth, the plants generally tend to be more sprawling and therefore 
spread larther than usual in proportion to their height, but not always are 
the plants nioie sprawling under such conditions of soil and climate. In 
some regions, as in si>uthern iexas, the plants are set rather closely in the 
row to alford mutual protection from the wind and to increase the shading 
ol the fruits Jrom tiie sun. W hen tliis is done, the plants are' taller and 
more erect tiian is typical of most varieties. At tlie same time the maximum 
spread is also greater than usual. The foliage of such plants is usually 
extremely heavy, hiding the fruits from view early in the reason. Such 
plants of some varieties are often unproductive because the factors causing 
excessive plant growth are also conducive to unfruitfulness. On the other 
liand, unfavorable weather conditions which destroy or prevent the set of 
fruits on tlie first few clusters may be followed by an excessive vine growth 
which is not cliaracteristic of the variety. 

SIZE AND SHAPE OF FRUITS 

As stated previously, actual size usually varies much more than do the 
proportions or shapes of the plant or individual parts of the plant. The 
etfects of poor soil or climate upon size of fruits is too commonly observed 
to require discussion. Under conditions which prevent the attainment of 
desirable size of fruits and which retard plant growth, fruits are often 
deeper, that is, the polar diameter is greater in proportion to the equatorial 
diameter than usual. On the other hand, if there is excessively rank 
growth of plants the fruits often are of an abnormally large diameter in 
proportion to their depth, and therefore proportionally flatter than usual. 
Such flattened fruits are usually distinctly rougher in appearance, have 
deeper cavities and basins than is typical, and also very pronounced creases 
and ridges. 

Although these differences in fruit shapes under dilferent degrees of 
moisture, fertility, and temperature are pronounced in extreme cases, 
they are not so great under good tomato-growing conditions as to preclude 
the possibility of identifying the varieties listed. The fruits of most 
varieties ten^ to be slightly proportionally deeper in the Northern States 
than in the Southern and Pacific Coast States. This difference, however, 
does not appear to be so great as to make impossible the development of a 
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single stock which will meet the description of the variety over a wide range 
of conditions. Tomatoes are grown in semiarid, hot south-western regions 
to which they are not well adapted and where excessive vine growth and 
low yields prevail. Under these conditions many varieties appeared very 
different from the same varieties in certain other parts of the United States 
and could hardly be identified by previously existing descriptions. Special 
consideration has been given to such instances. The allowable limits ol 
variation set forth in the descriptions are designed to include the slight 
unavoidable differences that exist between different regions and under 
different conditions of soil fertility. 

NUMBER OF FRUITS PER CLUSTER 

The figures given upon the number of fruits per cluster in the ensuing 
variety descriptions will appear abnormally low to persons accustomed to 
counting fruits on slaked and pruned plants. It must be understood that 
these counts are based on plants allowed lo grow freely on the ground 
without pruning or staking and arc based upon counts made under a wide 
variety of conditions over a period of two years. 

COLOR 

Marked plant-food deficiences will result in poor color of foliage. In 
genefral, a lack of nitrogen causes lighter greens than are typical for the 
several varieties; on. the other hand, a marked shortage of phosphorus or 
potassium often results in a darker green than usual. Excessively dry 
conditions will result also in a lighter color of foliage when plants are 
viewed from a distance, this effect being due chiefly to the curling of leaves 
and the showing of the lighter-cololired under surfaces. A slight bloom 
may also develop upon the leaf surfaces during a period of drought. 

Typical colors of fruits liavc been recorded lor tiic full-ripe stage 
rather than the stage ripe enough for picking for market, except for the 
varieties Globe and Gulf State Market. Both of these stages of ripeness 
are indicated for these varieties, tomatoes as ordinarily harvested are not 
fully ripe and so should not be compared with the color values given for 
fully ripe fruits. 

It has been found that the red color in the tomato fruit does not always 
develop well at temperatures above 86^F. Under abnormally high tem¬ 
peratures or exposure of the fruits to the sun the characteristic rich color 
of the variety may not develop. Varieties that are of a rich, brilliant 
scarlet color in the middle and northern regions of the country often tend 
toward grenadine under the high summer temperatures of the South and 
South-west. 

IMPORTANT CONSiDERATiONS IN COMPARISIONS OF 
TOMATO STOCKS OR STRAINS WITH THE PUBLISHED 

STANDARDS 

In addition to considering the points brought out under the heading 
Effects of Environment, it is necessary to observe certain precautions in 
making comparisons between varieties or between a variety in the field 
and the description of the standard m the following pages. 
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V^arieties to be compared must be grown under as nefarly identical soil 
and cultural conditions as possible, especially if earliness and yield are' 
important. Close comparisons should not be attempted betwee'n rows 
widely distant in the field unless duplicate or triplicate plantings are? made. 

All varieties must be planted at the same time and transplanted to 
the field on the same day il possible. 

Plants for transplanting must be care'fully grown so that all lots have 
an equal chance for making a strong, stocky growth. They should be 
transplanted when 4 to 6 inches tall and before any blossoms appear. 

In gf*neral, the plants should be given sufficient space in the field so 
that the branches of adjacent plants will not meet in the row until after 
harvesting is well under way. 

Plant habit can bt^st be observed about the time the first fruit ripens. 
Later than that the weight of the fruits usually pulls most of the branches 
down to the ground, destroying the characteristic habit of growth of the 
variety. Disturbance of the' plant in Imrvesting the fruit, advancing age, 
and the occurrence of pests, diseases, and unfavourable weather all tend 
to destroy certain characteristic features, thus making plant identification 
diffu'ult or impossible late in the season. 

The time of appearance of the first individual ripe fruit in a strain is 
not a good index of carliness. Harliness should be based on the time 
required for enough fruits in a strain to attain ripeness to yield at a rate 
comparable to one or more commercial harvests. 
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PLANNED ECONOMY AND AGRICULTURE* 


S INCE the war, the world market has been rapidly breaking up 
owing to the development of particularist national policies aimed 
at economic se'lf-sufficiency and independence. Even before the 
present depression began, the destructive effects of these policies 
upon pnxluction and trade made themselves painfully felt, and the 
means by which the situation in this respen.:t could be improved occupied 
the attention of the AV'orld Economic Conference of 1927. The depression, 
which Ix^gan in 1929, greatly accelerated this process of dissolution by 
forcing the Governmt'nts, even in countries traditionally bqund to Free 
Trade, to adopt protectionist measures and, in face of falling prices, 
financial difficulties and growing unemployment, to extend the scope of 
Gove'rnment control over leconomic activities. 

Economic lile practically ev^eryvvhere became increasingly the concern 
of Governments, and the idea of planned economy, which, hitherto, had 
been mainly the subject of acadefmic discussion, began rapidly to gain 
ground as a vital issue of practical politics. 

In the course of the last few years the world has made great strides 
in the direction of planning and deliberate control of economic activities. 
In the? general confusion into which the economic system was 
plunged, especially since the financial crisis of 1931, the growth of planned 
economy is a feature which stands out clearly, as a definite landmark. 
The world has turned to planning as a solution of its efconomic and social 
problems, and in the economic background of the present agricultural situa¬ 
tion planned economy accx>rdingly, occupies a prominent place. T*he advefnt 
of planned economy, though it is often expected to solve our present prob¬ 
lems, tends, how ever, to create problems and difficulties of its own; and 
these problems and diiliculiies will have to be brieffy outlined below. 

CHAPTER 1 

THE PROBLEMS OF PLANNED ECONOMY 

As a;i element in the structural transformation of the economic and 
social system of the modern world, the growth of planned economy, which 
encroaches to an increasing extent upon the field of free competition, is 
a phenomenon of fundamental importance. The application of the principle 
of deliberate planning and control to an increasingly large sector of the 
economic system constitutes, in fact the negation of the very essentials of 
compc?titive economy, on which our current economic conceptions are based. 
The advent of planning, therefore, is nothing short of the beginning of a 
new economic era, in which equilibrium, hitherto the ideal goal of the 
competitive system, always striven for and never attained, becomes the solid 
cormer-stone of an economic structure carefully planned and calculated in 
advance. Yet the transition to planned economy proceeds by a succession 

^ By George Pavlo\sky in International Review of Agriculture, Year XXV, No. 1, 
January, 1934* 



of steps, so small, and so appanently lacking in co-ordination, that the 
nature of the change it involves is not always fully realised. Accordingly 
even in the course of important discussions, we are* still liable to deal with 
economic proble!ms in terms of (competitive economy, which has largely 
ceased to function. A case in point, perhaps the most conspicuous of all, 
is the treatment of the question, of return to the international gold standard, 
in which the utter incompatibility of an effective gold standard with an 
economic organisation in which prices are subject to deliberate control 
by all the means at the disposal of the modern State, seems to be entirely 
left out of account. 

The actual situation, which became especially clear and pronounced, 
in 1932-33, is that of a world in a state of transition. The old competitive 
order is rapidly crumbling away, while the system which would appear 
to be called upon to take its place is only just feeling its way and is being 
evolved empirically. Though indeed the general principles of planned 
economy are a fashionablte subject of discussion, its practical implications 
are still very far from being fully realised. 

In some countries, indeed, planned economy is being introduced not 
only as aii empirical expedient dictated by circumstances, but as a deli¬ 
berate scheme of economic and social reconstruction as well, but even there 
Its actual putting into effect has largely the same tentative and empirical 
character. Jbis applies efven to so far-reaching and revolutionary a trans¬ 
formation as the Communist experiment in Russia, which has involved a 
succession of advances and retreats. The reconstruction programme of 
President Roosevelt, since its principal features were outlined by him in 
“Looking Forward”, has been evolved empirically, in answer to situations 
which demanded action. Though the principle of planning and deliberate 
control of economic activities forms an integral part of tlie Fascist con¬ 
ception of the Corporative State in Italy and of the National Socialist 
programme in Germany, the actual progress to tlie goal in both cases is 
purely eSmpirical. Most other countries in tiie course of the last few years, 
have introduced important elements of planning and control into their 
economic life, with the result that planned economy has deeply penetrated 
into the (X>mpetitive system everywhere, arid is rapidly accomplishing from 
within its work of disruption. Vet, it may be said that, with the only 
exception of Russia, in which planned €con(5my originated from a complete 
political, social and economic revolution destroying the veiy foundations 
of the Capitalist system, planning is not so much being adopted with a 
view to giving effect to some deliberate scheme of reconstruction, as forced 
upon both Governments and producers by their critical situation. 

Werner Sombart, the greatest living philosopher of Capitalism, sees 
in planned economy the natural and unavoidable completion of the histori¬ 
cal process of evolution of the modern economic and social system. And 
indeed, when we consider the way in which planning gradually replaces 
competition as the motive power of that system, w/e have the impression 
not so much of the deliberate creation of a new order, as of a process 
of natural growth. Yet even if the substitution of planning for competi¬ 
tion is a natural stage in the evolution of modern Capitalism, like many 
other natural processes it is not accomplished smoothly and paihlessly; 
nor docs it necessarily imply a change for the better, leading to larger 
national ixicomes and higher standards of life. It may even be said that, 
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unless and until some of the problems created by the transition to planned 
economy find a satisfactory solution, the reverse is more likely, and the 
standards of life will generally be lowered as compared with those attained 
under the competitive system. 

At the bottom of the diminution of national income which would appear 
to be unavoidable under a system of national planning as at present con¬ 
ceived by countries striving “to put their own house in order first,” lie 
the particularist tendencies inseparable from such planning. Planned 
economy is defined by Sombart as being essentially national, and from what 
on^ is m a position to observe now, as to its origins and its nature, this 
definition yvould appear to be amply justified by facts. As a rule, in every 
country in which planning has been put into /effect in the course of the last 
lew years, the transition has been preceded and accompanied by the adop¬ 
tion of strict protectionist policies wliich more or less completely isolated the 
home markets of the countries concerned from outside influences. Jechni- 
cally, indeed, in order to obtain complete control over national economic 
activities, a country has to cut itself adrift from the? world market, unless 
Its relations with the outside world can be fitted into its system of planning. 
Under a system of national planning, therefore, international economic 
r<^laiions are necessarily restricted, me system of world economy being 
broken into a number, ol more or less effectively closed national units. The 
competitive organisation of the world market is being destroyed, without, 
so far, its being replaced by any other compreh>eiisive scheme of interna¬ 
tional economic relations, winch could ensure to the national economic units 
some at least pf the advantages they enjoyed as parts of a world-wide 
economic whole. 

Of the nestriction of outlets involved in a transition to planned economy 
within closed national frontiers the world has lately been made very pain¬ 
fully aware, since the returns of national industries and the standards of 
v«eU-being have been severely lowered everywhere. 

In a closed national economy, however well managed, production 
ceases to be governed by considerations of relative costs and returns, as 
it is governed in a system ol competitive world economy, if and when, 
as under present conditions, the purely economic criterion of relative costs 
is replaced by other considerations, such as the achievement of the self- 
sufhciency and of internal equilibrium within closed national frontiers, the 
income derived by the community from production is bound to suffer a 
diminutioin since labour and capital are necessarily diverted from occupa¬ 
tions in which th^ could obtain the highest returns to less remunerative 
employments. The aggregate national income is thus reduced, and with 
the reduction pf the national dividend the standards of life cannot possibly 
be maintained at their former level. If and when the all-round lowering 
of the standards of life is* prevented, as it often happens, by the organised 
resistance of certain powerful groups of interests, a certain part of the 
productive equipment of the country and pf its working population has to 
forego its share ip tbe national dividend altogether, by being driven out 
of employment, or has to bear more than its due share of the sacrifice. 

Apart from the diversion of productive forces to less remunerative 
employments, the efforts aimed at achieving an ipdepenefent economic 
balance within a closed national economy brings into play another factor 



which also tefnds to reduce the national dividend. The whole trend of 
nxidern industrial development has been towards standardised mass produc¬ 
tion, and both the size, and the output of industrial concerns have been 
increasing continually. The very existence of modern large-scale industry 
has come to depend upon world-wide outlets or at least upon vast facilities 
for foreign marketing. All the development of industrial technique has 
been proceeding in this direction, forcibly driving the producer towards new 
outlets. In a world broken up into a number of more or less isolated 
national economies, the industries which have grown up under conditions 
of world-wide competition, have to depend, in tlic main, upon the pur¬ 
chasing capacity of their respective home markets: a purchasing capacity 
which, morjeover, has been reduced by the diversion of productive forces 
from the more remunerative occupations to employments dictated by national 
policies. Consequently, the paying capacity of industries in a closed 
national economy however e'fhciently tliis may be planned and run, cannot 
be maintained at their former level, and the possibilities of industrial 
expansion are bound to be severely restricted. 

No branch of production, industrial or agricultural, can escape the 
direct and indirect effects of this policy of isolation, in agriculture they 
directly involve a reduction of returns due to the diversion of labour and 
equipment to less remunerative employments, in which production has 
usually to be subsidised at the expense of the community. Indirectly, 
agriculture feels the effects of the general reduction in the purchasing 
capacity of the consumers involved in the diminution of the national income. 
These effects, indeed, thq farmers have been painfully feeling in the course 
of the last few years, .especially in the fall of tlie prices of those of their 
products for which the demand is* highly elastic. 

Under such conditions, unless the country concerned is exceptionally 
fortunate in possessing resources which permit it to produce all it needs 
at low relative cost, if it attempts the substitution of planned national 
economy for participation in the competitive world market, it must be pi*e- 
pared to make sacrifices in exchange for the higher degree of tfconomic 
stability it seeks to attain. In actual fact, no country, however large and 
abundantly supplied with natural resources, unless it lives in utterly primi¬ 
tive conditions of natural economy, is so placed as to be able to exist in 
complete isolation, under conditions of economic autarchy, without con¬ 
siderable sacrifices in well-being. 

Such sacrifices, however, even if their necessity is recognised by those 
those responsible for the country’s economic policies, are not readily 
accepted by the community. In every country there is a keen struggle 
going on between the various interests concerned in the distribution of the 
national dividend, for keeping their particular, shares as far as possible un¬ 
affected by the reduction: and the more efficiently these groups of interests 
are organised, the greater is their chance gi success in the struggle. For 
a timef at least, highly organised combinations may often succeed in main¬ 
taining their earnings and their standards of life at the expense of the 
less organised groups. Cartellised industries and powerful trades unions 
fight for themselves, and when they succeed in maintaining their positions 
in spite of the diminution of the national dividend they tend to upset its 
distribution and to shift on to others more than their fair share in the 
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sacrifice. Since ag’ricullure, of all branches of production, is the most 
difficult to org-anise*, it may be poin-tied out here that in this struggle the 
farmer is most likely to be worsted. 

So long as this struggle goes on, internal equilibrium even at a lower 
level of general prosperity, cannot be ac'hieved^ and the <^onomic mal- 
adjustments which cause cleprc^ssion and unemployment are bound to con¬ 
tinue. In a period of transition from the competitivcf system to planned 
economy, therefore, the mastering of this abuse of their position and power 
by those combinations, which, hitherto, have been the pioneers of planning 
and control of proiluction and distribution under the competitive system, 
is one of the most pressing and, at the same time, one of ihe most difficult 
problems of economic policy. 

In order to bring the economic' system under deliberate control, its 
scattered atoms must be organised into manageable units through com¬ 
binations which if they do not exist must be created. If they exist, in 
the form of industrial combination or trades unions, they must be made 
to serve th^ purposes of the planning authority. Since these purposes are 
very different from those which tl\e combinations concerned have been 
pursuing under iht^ competitive system the enlistment of their co-operation 
in the work of rc‘-organising the economic system sometimes presents 
great difficulties. As an example of these difficulties we may point to the 
opposition with which President Roosevelt’s exptTiment in introducing the 
industrial codes has been meeting, and to the keen struggle which it pro¬ 
voked betwteen the various interests concerned. In the F'ascist conception 
of the C'orporativt^ Stale a solution of this problem is sought by placing 
the State as representative of the community of which all private interests 
are but servants in the position of arbiter whose authority, supported by 
all the? power of organised (rovernment, cannot be questioned. Elsewhere, 
though no <'onstitutional solution of this problem has been found so far, the 
(Kwerninents have to Intervene with all their power of compulsion, if and 
when the necessity of suc'h intervention arises, owing to the inability of 
the parties concerned to ('omc to terms or to their stubborn opposition to 
the schemes promoted by thg planning authority. Indeed, under the 
National Industrial Recovery Act, the President is given the power to 
inflict heavy fines on those refusing to adopt the Industrial Code and, in 
extreme cases of resistance, even to withdraw the licences from recalcitrants. 
Yet, as the Ford case has proved, such sanctions are not always sufficient 
to bring powerful recalcitrants elTectively to heel, eve'll if, strictly speaking, 
they are not business combinations, but great individual conec^rns. A 
satisfactory solution of this problem has still to be found. It is, indeed, 
one of the most urgent and vital issues in the whole e?normously compli¬ 
cated problem of transition from competitive to planned Capitalism, since 
on its solution hinges the basic question whethe'r or not national planning 
and private interests can be combined within- a workable economic system. 
Under the competitive syste?ms, privatie interests was the motive power in 
any attempt of planning and control of economic activities; and since not 
all the important branches of production and trade were equally capable 
of organdsation, businiess combinations as agefneies of control of economic 
activities used to achieve whatever order was possible at the expense of 
the less organised industriefs. Planned economy, as the term is not applied, 
means deliberate control of economic activities for the benefit not of any 
particular group or groups of interests, but of the community as a whole; 
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being* essentially national, it must be in a position, whenever necessary 
to curb any attempt at upsetting economic equilibrium within the commu¬ 
nity in the interest of particular groups. The issue is clear, but, so far, 
the only positive attempt at finding a constitutional solution of this vital 
problem is that contained in the Italian conception of the Corporative State: 
a solution of which the ultimate success depends upon the State, as supreme 
arbiter, always remaining completely independent of the interests at play 
and sufficiently powerful to exact obedience to its orders. 

Moreover, ther^? is tlie difficulty, very often considerable, of determining 
the real resultant of the various economic forces and interests, along which 
national planning must be directed. This difficulty is generally the greater, 
the more highly developed economically the country is, and the more com¬ 
plicated, therefore, its eiiconomic organisation. In all countries there would 
be interests which would stand to gain from the immediate eflFects of the 
transition to closed national economy.. Such would, as a rule, be the 
fM>sition, for instance, of industries working primarily for the home market, 
which would thus be effectively protected from foreign compt'tition. Such 
industries may later be disappointed in their expectations, owing to the 
reduction in the purchasing capacity of the community whii'li may even¬ 
tually result from the damage done to other industries and trades by the 
closing of frontiers to foreign imports and the resulting diminution of 
exports. In the first instance, however, the industries dependc^nt upon the 
national market would welcome increased protefetion. On the other hand, 
exporting industries and trades, shipping and transport in general, as well 
as all branches of international finance, would gcfnerally identify themselves 
with the opposition and would insist upon keeping competition on the world 
market as far as possible free. The balance of these opposing interests 
in the country is often so exactly adjusted that the choice of the right 
policy is made difficult. Moreover, any policy once adopted, will be sure 
to be strongly opposed, even if, as it is now, the adoption of a policy 
of national isolation and planning is due not so much to deliberate choice 
as to the pressure of circumstances. 

This internal conflict of interests makes the real position, both within 
the different countries and internationally, very uncertain, since there arc 
always powerful influences which seek to reverse the process of evolution. 
The groups most affected by the change, and the countries in which these 
groups are particularly important, though they may be forced to partici¬ 
pate in the general movement, have a tendency to look upon the present 
stage of economic evolution as a temporary aberration, after which there 
must necessarily be a return to competitive world economy; and the sooner 
this happens, the more rapid and the more complete they expect the 
recovery to be. 

This IS the case generally of highly developed industrial countries, with 
world-wide commercial and financial connections. But they are not alone 
in this group, to which also belong those agricultural countries which, 
under the competitive system of world economy, used to be their natural 
counterpart. For these agricultural countries, of which the very growth 
has been mostly due to the development in the nineteenth and cfarly 
twentieth century of large industrial capitalism, the extension in Europe 
of self-sufficient planned national economies is an extremely severe blow. 
The exporting agricultural copntries of the New World, in America and 
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Australia, with Iheir one-sidt'd development, both in production 
and in population, and their consequent lack of home marketing 
lacilities for thieir products, havc^ grown up, with the financial backing 
of industrial Europe, and later lof the United States, unde^ con¬ 
ditions which presupposed the indefinite continuance of competitive 
world economy, such as it was conceived in the last century. 
The adaptation to a new economic order, in which a large part of their 
production of foodstuffs and raw materials finds no market, is for them a 
problem of enormous difficulty, and its solution can only be achieved by 
exceedingly hefavy sacrifices and at the price of a great lowering of the 
standards of life. This lowering is bound to be all the more painful, 
because, while the old economic' order lasted, and industrial Europe absorbed 
increasing quantities of imported fcxidstuffs, the standards of life overseas 
have risen to a level considerably higher than that of the bulk of agri¬ 
cultural producers in Europe, and especially in the exporting agricultural 
countries of the Old World. The immigration policy adopted by certain 
at least of the overseas c^ounlries did not follow the example of the United 
States before the World War in promoting immigration and settlement as 
the best means of a rapid and balaiu'ed development of national resources, 
but aimed rather at maintaining an artificially high standard of life by limi¬ 
ting the supply of hands and thus creating a scarcity of labour. While 
production, under extensive conditions of cultivation and with the wide¬ 
spread use of labour-saving machinery, was thus developed, a very large 
output per man having bcH*n achieved, no solid foundation for a balanced 
economy and based ujK>n a large internal market for all kinds of products, 
industrial and agricultural, lias been created. 

When, at the present time, the export facilities for surplus agricultural 
production were restricted, the whole ec'onomic structure of these countries 
was shattered, and the rc-adjustmenls in it, which are necessary to meet 
the situation, are extremely difficult to make. 

It may he said that, though the position of the exporting agricultural 
countries of the Old World is very difficult indeed, and though their 
sufferings due to the partial closing of their foreign outlets, are extreme, 
the position of the overseas countries is perhaps more critical still. When, 
indeed, it comes to going back to a large extent to primitive subsistence 
farming, as a measure of re'-adaptation of the economic system to changed 
conditions and of achieving a temporary balance, an agricultural popula¬ 
tion of peasants can effect the transition much more easily than can a 
population accustomed to high standards of life based on an artificial limi¬ 
tation of labour supply and on highly commercialised piwluction. Both 
these groups of agricultural exporting countries, however, are liable, as 
immediate effect, to lose from the closing of frontiers to their imports 
involved in the transformation of the world’s economic organisation which 
is taking place. In the conflict between the principles of competitive world 
economy, on the one hand and of planned national economy on the other, they 
naturally identify themselves with the former, and we see them more or 
less firmly rangied with the supporters of the view that the sooner a return 
to competitive conditions is effected, the better. 

Thus, while the process of transformation is going on everywhere and 
unavoidably bringing with it maladjustments and sufferings, there are 
powerful influences, national and international, which oppose it. Basing 
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themselves, upon the proposition, perfectly true in itself, that a transition 
to planned national economy would be bound to involve a considerable 
lowering of the standards of life, which have only beefn achieved owing to 
the existence of a world market, certain countries and certain groups 
within most countries, insist that no national recovery is possible until 
world economy, in its competitive organisation, is restored. Though them¬ 
selves involved in the general process of transformation, thf^y consider that 
the sooner it is reversed, the better, and strive, by means of international 
action, to effect this reversion to the competitive system. 

The advwates of planned ei'onomy, whose position is much 
strengthened by the fact that life itself would) appear to be forcibly driving 
the world into the direction desired by them, insist, on the other hand, 
on the change being final and dt^cisive. In the midst of instability, they 
would point to the advantages which would accrue to the countries adopting 
this system from the greater e(x>nomic stability it would ensure. Even 
should the* national income and the standards of life be lowered more or 
less considerably, at the lower level they would attain, they would be better 
secured against violent fluctuations and crises. Others would point to 
signs of <^conom'ic recovery which would often follow upon the closing 
of national frontiers to outside influences, accompanied by a better internal 
adjustment of production and distribution. 

It is perfectly true that, so long as by successive increases in the 
system of defenoes which protect the home market, the price level can be 
maintained and sometimes even raised, there may be an apparent revival 
of -economic activities, and the unavoidable ultimate effects of isolation 
may be thus more or less effectively masked. This position, however, is 
purely artificial and essentially precarious, since it depends upon the con¬ 
tinuous application of stimulants in the form of increases m the protection 
afforded the home market by tariffs and restrictions. If and when, as 
is bound to happen sooner or later, foreign imports are practically excluded 
as a result of the gradual raising of tariffs and of the imposition of fresh 
restrictions, any further development in this direction ceases to be possible, 
and the national price situation falls entirely under the influence of home 
supply and demand. When, as, say, in Germany since 1931 to take the 
most conspicuous case, the general duly on imported wheat reaches nearly 
three times its c.i.f. price in London or Liverpool, and a series of other 
measures excludes foreign wheat from the German market except in cases 
of technical necessity, the limit of import restriction is reached, and prices 
of wheat on the national market are determined only by the home crop 
and by internal demand. Whatever influence may be exercised over these 
prioes, must come from an adjustmefnt between supply and demand; an 
adjustment, which is, as a rule, more readily effected by limiting supply 
than by increasing demand, since demand ultimately depends upon the 
available purchasing capacity of the consumers, and this cannot be increased 
at will. 

In a community of which the national income is falling^ a diminution 
in the supply of a obtain product, even if it is a necessary, such as wheat, 
cannot be sure to produce a rise in prices sufficient to make a reduction 
of supply a paying proposition for the producer. The reduction, indeed, 
would pay only if thef rise in prices caused by it were proportionately greater 
than the diminution in supply. Then, the aggregate sum obtained by the 
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producers for a diminished supply of wheat would be inci'eased, as com¬ 
pared with the sum the'y could get before for a larger crop, and farmers 
would accordingly benefit by the restriction of output. In the case of a 
first necessary, such as wheat, an artificial scarcity may, indeed, have for 
immediate effect a rise in its price sufficient to maintain or even to increase 
the aggregate price of the particular crop affected by restriction, but this 
improvement is bound to be only temporary. The most likely effect of the 
rise in the prices of wheat during a general depression, which involves a 
faM in the purchasing capat ity of the community, would be to diminish 
demand for some other less essential foodstulT by diverting the available 
cash resources from it to the* wheat market. As a result, whatever agri¬ 
culture may gain by artificially raising wheat pri('es, it would lose, say, on 
the prices of dairy products or other commodities less urgently needed than 
wheat. The national iniomc of an (T'onomically isolated community is not 
increased by such adjustments, and any rise in prices achieved by an arti¬ 
ficial limitation of supply of certain products, though it may benefit some 
particular groups of producers, can never have more than a precarious 
effect. Indeed, it would generally resolve itself in the end into the mere 
shifting of the burden of depression from one branch of production to 
another, and would often ultimately react upon the products of which the 
prices have originally been raised. 

Thus, it would appear that planned e<'onomy within more or less 
effectively closed national frontiers, even if it constitutes an unavoidable 
stage in the process of evolution of our mixlern economic organisation, 
would be necessarily lx>und to bring about a severe diminution of pros¬ 
perity, And in so far as, in the course of the last few years, there has 
been a pronounce<.l tendency towards economic isolation and planned 
economy on strictly national lines, the effects of this tendency could bef 
clearly observed in the universal decline of et'onomic activities and in th^ 
all-round lowering of the standards of life. 

It would appear that, apart from the other difficulties with which the 
reconstruction of the ei^onomic system on rational lines by the substitution 
of orderly planning for the chaos of competition, may have to contend, the 
consolidation of the new -cx'der will depend on its success in finding 
a solution to the problem of international economic co-operation, which 
alone can insure the wherewithal for the upkeep of our present standards 
of e^:onoiTiic civilization. Present-day planned economy, confined within 
national boundaries, will not be in a position to maintain anything like 
the existing level of well-being and comfort, which was made possible by 
the existence of a world market, as an instrument of international economic 
co-operation. The future of planned economy will depend upK>n its capacity 
to devise and to put into effect a u’orkablief scheme of international economic 
co-operation between planned national economic units. Until this is 
achieved, the position of isolated planned national ix^onomies will remain 
very much like that of a private household in financial straits, in which 
careful planning is ne?cessary to make both ends meet. Such planning may, 
indeed succeed in balancing the income and the outgoings, but not being 
able, without entering into business relations with the? outside world, to 
increase the former, it will have to fall back upon the diminution of the 
latter. 
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In the next chapter dealing with prea-ent-day developments and ten¬ 
dencies in the evolution of commercial policies, an attempt will be made 
to find out whether, and if so, in what dinection, a solution of this vital 
problem is being sought. 

CHAPTER II 

THE EVOLUTION OF MODERN COMMERCIAL POLICY 

The origins of present-day commercial policy can be traced to the war 
and to its direct and indirect consequences. 1 hough certain nationalist 
tendencies could already be discernt'd in the evolution of commercial policy 
before the war, the war brought about so complete a change in the con¬ 
ditions of international trade and has created so many entire‘ly new prob¬ 
lems, that subsequent developments could not be looked upon as merely 
a continuation of trefnds already present in the structural development of 
internatinnal economic relations. 

It is tru^e that, after the relatively short-lived triumph of economic 
liberalism in the sixties and seventies of the last century, in the eighties 
began the steady development of protectionist policit^s. The increase in 
tariffs aocompanif*d the growth of industrial Capitalism and its spread to 
new countries. Young national industries had to be protected against 
foreign competition, and in countries which were poor 5n capital, conditions 
had to be created which would make it possible? to attract investment from 
abroad. Such were the basic reasons which led most countries possessing 
the natural resources requirc*d for industrial development to adopt protec¬ 
tionist policies. The economic doctrines of Friedrich List, which have 
helped the consolidation of Germany, now spre'ad all over Europe and 
beyond it, with the only important exception' of the United Kingdom which 
still feeling secure of its industrial and financial supremacy, was unshaken 
in its adherence to the principles of Free Trade. The United States, of 
which the industrial development required large importations of capital 
from abroad, had to create a sheltered position for foreign capital invested 
in American concerns. In (iermany, Bismarck, after having created the 
Empire, sought to equip it with an economic machinery powerful enough to 
support the mighty structure of the State. Bismarck’s tariff policy, 
followed by the contractual efforts of Caprivi, which provided a 
network of trade treaties favouring Germany’s industrial expan¬ 
sion, completed the work of economic consolidation begun, half a 
century earlier by the Zollverein. France developed its protective system 
from the nineties onward. Russia, when, in the nineties, she entered upon 
a period of deliberate industrialization, under the lie?adership of Witte, by 
increasing its tariffs: sought both to attract capital, which she lacked, from 
abroad, and to secure her young industries from foreign competition on the 
home market. With industrial expansion, began the growing struggle for 
colonial possessions, as sources of raw ' materials and as markets for 
manufactured goods. Political and economic nationalism began to make 
itself increasingly felt. Yet, this development of nationalism still preceded 
within an expanding world market, and the system of world economy 
continue to function unimpeded. Tariffs, though they tended to increase, 
did not reach prohibitive heights. Trade treaties, although naturally 
inspired by national interests, served to extend the freedom of trade 
generally, since the most-favoured-nation clause usually found unconditional 
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appliration in contractual arrangements. Though in certain basic branches 
of production business combinations hav/e made their appearance, and some 
attempts at international aj^reenients between such combinations have been 
made, international trade and the whole economic life of the civilizefd world 
still obeyed the laws of competition. Any intervention of Governments 
aimt?d at iniluencinj^ the course of international trade took the form of 
modifications in the tariffs. The tariffs, more<wer, even in the most strongly 
protectionist countries, were still relatively so mo<ierate that, on the whol^, 
production and international trade could be continued on the normal basis 
of relative costs. 

As in every olli('r domain^ the war changed lh(‘ situalion in this respect 
completely. The world market broke up from the beginning of hostilities, 
and such commerce as could be restored later had to be carried under 
entirely abnormal conditions. Tlie <'ommercial regime, with its n^^twork 
of trade treaties, tariffs and other international arrangements, collapsicd 
at least in so far as the belligerent countries were concerned. The supply 
of foodstuffs, raw materials and other products, some of them required for 
('onsumption in unheard of quantities, had to l>e assured at all costs. Both 
their purchase and their utilization had to be* strictly supervised and con¬ 
trolled, and pfx>grammes of supply had to be drawn up in advance and 
carried out as best one could. Government planning and control extended 
over every branch of ec'onomic activity, .so much so that one could hardly 
conceive of the world, after the war was over, returning to competitive 
conditions. The experience of planned and controlled production and 
trade in the war had IcTt cU'ep traces in post-war developments, the more 
so that, in order to pass from (Government control to <x>mpetition with the 
minimum of difficulty and losses, demobilised industries have often sought 
to preserve a certain unity of control by joining forces in business com¬ 
binations. 

International trade, during the period of post-war demobilization, had 
also remained subject to serious restrictions, due to a variety of causes, 
'lliough the war-time planning and direct control of foreign trade in most 
countries was discontinued, a (X)mmercial n'^gime was introduced in which 
a return to the pre-war competitive basis of commerce was impossible. 
The foreign trade of all the bc‘Iligerent countries, in Europe at least, was 
entirdy subordinated to the immediate needs of economic and financial 
reconstruction. It became part of the programme of restoring production 
and consumption to their normal condition. Accordingly, the commercial 
policy of particular countries varied -enormously, and all kinds of restric¬ 
tions were applied to both imp>orts and exports. 

Imports were restricted mostly on financial and monetary grounds, 
which were enormously increased in importance by the fact that the finan¬ 
cial burdens of the belligerent countries, due to the war, had reached 
impossible proportions, and that inflation had utterly disorganised the 
monetary system. Exports were not infrequently either prohibited or 
restricted, with a view to avoiding scarcity on the home market; in other 
cases, the heavy depreciation of the national currency made such restric¬ 
tions imperative to prevent the drain which the premium on exchange was 
likely to cause in the wealth and the income of the nations concerned. 
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Moreiover, Europe issued from the War with new countries new 
national frontiers and fresh nationalisms which saw a guarantee of politi¬ 
cal sovereignty in the achieveme'nt of economic autarchy or independence. 
(Commercial policy was, accordingly, made to serve the purposes of assu¬ 
ring to post-war Stales new and old, the efssentials of economic self- 
sufficiency. Extreme nationalism, tho utter subordination of foreign trade 
relations to the immediate needs of economic reix>nstruction and a severe 
disorganisation of all the mechanism of exchange were the outstanding 
characteristics of this period of post-war adjustment. During this p(/riod 
numerous commercial treaties and agreements were concluded, most of 
them for very short terms, with a view to establishing some provisional 
modus •virvendi between the countries concerned pending the restoration of 
more normal conditions of international trade. Any consistent commer¬ 
cial policy, in the general state of disorganisation which prevailed, was 
impossible; trade languished and the sporadic revivals in it were? mostly 
due to the freaks of inflation and the depreciation of currencies, which 
tende?d occasionally to favour the export trade of some country or other 
by enormous premia on exchange. 

To revive international trade and to make possible the pursuit of 
any deliberate scheme of commercial policy, the mechanism of exchange 
had first to be restored. 

This restoration took place during the period from 1923 to 1928, when, 
one after another, all the principal countries stabilized their currencies, 
thus removing the obstacles to international trade due to the absence of 
a stable monetary standard. As far as the monetary aspect of the problem 
of reviving international trade was concerned, the conditions of circula¬ 
tion of goods and of capital were much improved, and a powerful impetus 
to commerce was given. Indeed, for a time, even the extreme nationa¬ 
lism of the partisans of economic autarchy had apparently receded to the 
background, partly as a result of the difficulties already experienced in 
trying to put the idea of self-sufficiency into effect, partly because of 
the need urgently felt by all countries of extending their commercial 
relations with the rest of the world. 

^ By the time when stabilization was (x>mpleted, there was even a period 
during which it seemed as if, after years of aberration*, the world would 
soon return once again to the onhodox canons of competitive economy- 
and that the world market would be restored. The World Economic 
Conference of 1927, which passed resolutions favouring the all-round 
lowering and the gradual removal of trade barriers and initiated a Con¬ 
vention to this effect, was an outward manifestation of the state of mind 
which prevailed then. Por a time, indeed, thie world seemed to enjoy a 
return to normal conditions of international trade, and there was even a 
certain lull in the imposition of new restrictions. But, with the excep¬ 
tion of a few bilateral agreements providing for a reduction in tariffs 
on the basis of compensation, no actual lowering of trade barriers 
was eff^ted; and the Convention for the abolition of prohibitions and 
restrictions on international trade, signed in f928 by 29 countries, failed 
to secure the requisite number of ratifications and never became effective. 

^In fact, the apparent tendency towards the restoration of international 
trade relations on a competitive basis was largely superficial and was 
mainly due to the impetus given to commerce by the stabilization of 
currencies and by the opening of large credits, as well as to the long-felt 
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need of re-equipment. Beneath this superficial current, which never 
involved more than a temporary cessation of further increases in trade 
barriers, there was a strong undertow of forces working in the opposite 
dinection. 

One of these forces, which came into play soon after the stabiliza¬ 
tion was c'ompleted, originated in the process of the restoration of stable 
rates of exchange. As some currencies had been stabilized at a level con¬ 
siderably above their purcliasing power parities, wliile other currencies 
were relatively undervalued, stabilisation caused in many cases a serious 
rupture between the external value of currencies, as measured by their 
rate's of exchange, and their internal value, as expressed in the level of 
prices on their respective home markets. Under such conditions, the 
maintenance of the rates of exchange in countricfs with over-valued 
currencies necessitated a manipulation of the trade balance involving a 
restriction of inipt>rts by tariJTs and oilier measures. This was all the 
more imperative because other countries, possessing under-valued curren¬ 
cies, provided what was virtually a premium on their exports which bene¬ 
fited by the difference in exchange. Accordingly, while the stabilization 
of currencies diminated some of the principal obstacles to the develop¬ 
ment of international trade, it was carried out ip a manner which even¬ 
tually led to the raising of new trade barriers. As the increase in the 
tarilts of some countries was bound to provoke retaliations on the part 
of others, the situation cun tainted the seeds of a real tariff war of which 
the first signs appeared about the close of thp period of stabilisation in 
1928. 

Another force, .working for increased protection, which efxercised a 
powerful influence upon the evolution of commercial policy m Europe 
during this period, was the development of agricultural production. Since 
the war, which had greatly reduced the output of the agricultural industry 
in most European cuuntries, everywhere great efforts have been made with 
a view to restoring or even increasing agricultural production, in all 
Eumpean countries, financial considerations combined with the nationa¬ 
list striving for economic autarchy in promoting tins movement, with the 
result that, by 1925, European production of tne staple agricultural com¬ 
modities had been practically restored to the pre-war level. The restora¬ 
tion ol European agrieulluru, followed by several seasons during which 
world cereal crops happened to be above tht^ average, tended to create 
conditions of competition unfavorable to the European farmer. In 
countries which had to supplement thc^ir home production by impoirts of 
agricultural produce this necessitated the adoption of protective measures. 
Particularly important events in this sense we're the re-imposition of 
import duties on agricultural products by Germany in the tariff of 1925, 
and the re-introduction of duties on imported wheat by Italy in the course 
of the same ydar, followed by the comprehensive scheme of agricultural 
development known as the Wheat Campaign. Both these steps taken by 
countries playing an important part on tile world agricultural markets, 
by which they started a movement of active protection and encouragement 
of national agriculture, could not fail to exercise a strong influence upon 
both their respective home markets and the world market. The? tendency 
towards agricultural protection, which had distinguished European com¬ 
mercial policy since the end of the war, now became particularly pro¬ 
nounced. 
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A characteristic feature of the commercial policy of the period of 
stabilization was the change which took place in the application of the 
most-favoured-natioii clause. 

in the development of the system of competitive world economy since 
the middle of tiie nineteenth century, the mosl-favoured-nation clause has 
played a particularly im|X)rtant part as an instrument of continuous 
expansion of international commerce. Although the principle of the most¬ 
favoured-nation treatmient has been known and used since the close of 
the eighteenth century, when it came to displace the Mercantilist concep¬ 
tion of pure reciprocity in international dealings, it was applied then in a 
conditional or limited form, known as tiie American most-favoured-nation 
clause. In this form, it constituted a limited extension of any preferences 
granted to third parties to the signatories of a commercial agreement 
on the conditions on which such advantages may be granted to their 
eventual beneficiaries. This stipulation, first embodied in the Franco- 
American Commercial Treaty of 1778, subsequently came into general 
use, until, in the sixties of the nineteenth century it was, in its turn, dis¬ 
played by a device more consonant wilii the liberal tendencies of the lime 
and better suited to the requirements of a world economy in the making. 
The unconditional most-favoured-nation clause was first introduced in the 
commercial treaty between the United Kingdom and Fiance, negotiated by 
Cobden in 1860. By this, the contracting parties engaged themselves to 
extend to each other unconditionally any favour, preference or reduction 
in tariffs they would grant to a third party. Ihis interpretation of the 
most-favoured-nation treatment was universally adopted in the late 
nineteenth and the early twentieth centuries and became an essential 
element in the system of competitive world economy. The United State's 
alone had continued to use the so-called American or conditional most¬ 
favoured-nation clause, until in 1915, in a commercial treaty with the 
United Kingdom, she also adopted the unconditional form, to which she 
has since consistently kept in all subsequent dealings. 

In spite of the growth of protectionist policies since the closing 
decades of the last century, the most-favoured-iiation clause, in its uncon¬ 
ditional form, still held tti-e field firmly, exceptions to it being admitted 
in special cases only. Indeed, apart from certain standard cases of exemp¬ 
tion, such as frontier traliic, customs unions or trade relations between 
a country and its colonies, such exceptions before the war were rare. The 
most important of these exceptions applying to trade between, economi¬ 
cally independent countries belonging to a political unit of super-national 
order, was the British JFmpire clause, lliis exception found application, 
before the war, to the preferential treatment accorded by Canada, New 
Zealand and Australia to the United Kingdom. The next step in the 
application of the exemption was made in 1919, when the United Kingdom 
granted preferences to the Dominions in respect of the MacKenna duties. 
Other examples of exceptions to the most-favoured-nation clause before 
the war referred to trad^ relations between the various South American 
Repubfics, to Central-American trade, to the trade between Cuba and the 
United States and to a few other local cases. 

Since the war, and especially since, the stabilization of currencies 
g^ave an impetus to international trade and produced increased activity in 
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the domain of commercial policy, far more serious and far-reaching limi¬ 
tations have been impos>ed upon the unconditional application of the most¬ 
favoured-nation clause. These limitations were partly due to the necessity 
of adaptation to changes which have taken place in the political frontiers; 
partly they resulted from the? new nationalist outlook and from the desire, 
when national autarchy was impossible to achieve, to attain at least some 
degree of economic independence by means of regiimal economic co-operation 
between countries more? or less naturally connected. 

Thus there appeared a whole series of new, and sometimes very 
important, exceptions to the most-favoured-nation clause. 

The Nordic clause provided for an exception in respect of trade rela¬ 
tions betwe^en the three Scandinavian countries. The Border States 
clause exempted all trade between Estonia, Latvia and Lithuania j between 
Estonia and Finland and betwjeen all the Border States and Russia. The 
Russian clause provided for the trade between the U.S.S.R. and all the 
former parts ol the Russian Empire as well as for trade relations between 
Russia and her Asiatic neighbours. The Osmanic clause exempted the 
trade between Turkey and the territories which had belonged to her before 
the war. TTie Bulgarian clause provides for an exemption in the case of 
any preferences granted by Bulgaria to Rumania, Yugoslavia, Greece and 
Turkey. The Iberian exception, originally applying to trade relations 
between Spam and Portugal, was later extended to the former colonial 
possessions of these countries in South America. TTie Japanese clause 
exempts prefenences and facilitations granted by Japan to the U.S.S.R. 
and to CTiina with a view to improving trade conditions between these 
three countries in the Far East, 

It may be seen from the above that, even before the present depres¬ 
sion, the limitations imposed on the application of the unconditional most¬ 
favoured-nation clause tended increasingly to impinge upon the unity of 
the world market by creating a system of regional preferences and thus 
isolating certain trade areas from the sphere of general competition. In 
the general tendency towards economic particularism, which gradually 
undermines the very loundalions of competitive world economy, this 
reaction against tiie most-favoured-nation clause, as one of the most 
powerful means by which the fusion of national economies into a single 
world economy was assisted, was characteristic of the new orientation of 
commercial policy. This new orientation, of which the early development 
was outlined above, found a definite expression in ilie evolution of com¬ 
mercial policy since the beginning of the present depression in 1929, and 
became particularly accentuated after the financial crisis of 1931. 

With the setting in of the economic depression in 1929, protectionist 
policies have received a fresh impetus. As the depression deepened and 
spread, new factors were brought into play. On the one hand, the pres¬ 
sure of oompetition op tlie world market, especially in the case of agri¬ 
cultural products, increfased continually, with the result that, in order to 
protect national production, tariffs had to be raised. On the other hand, 
apart from the influence of foreign competition, the maladjustments res¬ 
ponsible for the crisis were more or less seriously felt in every country. 
The structural changes in the economic system, to which the crisis was 
ultimately due, and which involved every aspect of economic life, have 
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affected all countries, though not all to the same extent. Accordingly, 
apart from the immediate task of setting up some system of defences to 
ward off the danger threatening the home markcft from without, serious 
attention had U> be directed to the better organisation and co-ordination 
of economic activities within the’ country, w^ith a view to restoring equili¬ 
brium. The two aspects of the problem could not be separated, since 
neithei passive resistance to Ibe pressure of foreign competition upon the 
home market by the setting-up of trade barriers could alone bring a satis¬ 
factory solution, without an elimination of the internal maladjustments in 
economic activities, nor wiis it possible to attempt a co-ordination of these 
activities without in some way isolating the? national economic system from 
disturbing outside influences. Thus, the forces set in motion by the 
economic depression made for a combination of increased protection with 
national planning; and the commercial policy of tlie period since 1929 
clearly reflected this tendency. 

in the preceding chapter, dealing with the problems of planned 
economy, the? difficulties involved in the transition to it from the compe¬ 
titive system were outlined, and it was pointed out that, both in theory 
and in practical application, it meets wkii strong opposition, and that in 
many quarters it is thouglit that the sooner this movement is rcve’rsed, 
and the competitive system restored, the better. As a result of the 
divergence of views on this subject, since the beginning of the depression 
there has always existed a characteristic struggle between those who 
sought, in the first instance, to restore the world market, as a condition 
of national prosperity and progress, and those who wanted, by national 
action, “to put their own hous^e in order first”, and only then to consider 
the restoration of international economic relations. 

At the very beginning of the depression, in September 1929, the 
League of Nations, in face of growing trade barriers, initiated the move¬ 
ment for a two-or-three years' tariff truce, which should eventually become 
a permanent arrangement. The Conference, which met in February 1930 
to discuss the possibilities of concerted action to this' effect failed, however, 
to reach agreement. Other attempts to remove' hindrances to international 
trade have similarly faile?d. Tariffs and trade restrictions increased 
continually, until in 1931 the outbreak of the financial crisis and 
the radical change in the commc^rcial policy of the United Kingdom, 
following on tlie abandonment by it, as well as by numerous other 
countries, of the gold standard, have nearly completed the des¬ 
truction of the competitive world market. The development of trade 
restrictions of all kinds—^tariils, import quotas, licensing systems, prohibi¬ 
tions, moniopolies, control of dealings in foreign exchange etc.—‘which 
took place since, has been dealt with in our review of the agri¬ 
cultural situation for 1931-32 and there is no need to return to it here. 
Suffice it to say that, far from being reduced since then, the activity in 
devising and imposing fresh restrictions had actually increased, and the 
changes in the regulations governing the admission of imported goods to 
some countries were so frequent as to make adaptation to them on the 
part of importers nearly impossible. Particularly marked was this activity 
with regard to the trade in agricultural products, and owing to the inabi¬ 
lity of farming to adapt itself rapidly to changing market conditions, the 
uncertainty it caused was exceedingly injurious to the agricultural industry* 
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When looking at the development of commercial policy since the begin¬ 
ning of the present depression^ albng with the extension of national 
planning, one is reminded of the following words of W^crner Sombart: 
“The forms in which future international ec:onomic rcilations will be con¬ 
ceived will be ndther Free Trade nor the most-favoured-nation clause, but 
commercial treaties, customs unions, preferences, import quotas, and 
so on. “ 

From what has been said above conce'rning the recent developments 
in the application of the most-favoured-nation clause and from the general 
trend of restrictions on international trade, this diagnosis would appear 
justified. Cefrtain features of the reoent evolution of c:ommcrcial policy and 
of international trade relations are interesting in this connection as they 
seem to point the <lirection in which the* present changes are leading the 
world. 

For three years, since the beginning of the depression, the trend of 
commefrcial policy lias been towards greater economic isolation; and since 
the economic situation in spite of increased protection and of the deliberate 
intervention of Governments and other organisations in business, with a 
view to securing equilibrium within closed national frontiers, continued 
to deteriorate, there appeared some tendency for the views favouring a 
return to competitive world economy to be gaining ground. 

in July 1932, the Conference of Lausanne settled the problem of 
reparations and thus eliminated one of the principal causes of economic 
and financial uncertainty and depression. As a further step towards 
economic recovery, the Conference decided upon the convocation of an 
international monetary and economic conference the terms of reference for 
which is outlined in its resolutions. 

The proposed conference, according to these terms of reference, was 
to deal with monetary and credit policy, exchange difficulties, prices, capital 
movemients and the improvement of conditions of production and trade, 
with particular referent:e to tariffs, prohibitions and reslrictions and to 
producers’ agreements. The Conference was thus called upon to elimi¬ 
nate or, at least, to mitigate, as far as possible, the impediments with which 
the particularist policie's of most countries threatened finally to destroy 
the world markets. 

Thus, from the closing of the Lausanne Conference in July 1932 to 
the meeting in London, in June and July of 1933, of the Monetary and Eco^ 
nomic Conference, one could observe an interesting dualism of inte’rnational 
and national action in economic matters, the former striving to reverse the 
particularist movement set on foot by the* depression, and the latter per¬ 
sisting wholly unconcerned in piling up fresh barriers against foreign 
competition. 

The purpose of the movement leading to the Monetary and Economic 
Conference was well formulated in the Introduction to the Annotated 
Agenda prespared by the Commission df Experts in January 1933: “In the 
movement towards economic reconciliation, the Armistice was signed at 
Lausanne; the London Conference must' draft the Treaty of Peace’. Failure 
in this critical undertaking threatens a worldwide adoption of ideals of 
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national self-sufficiency, which cut unmistakably athwart the lines of econo¬ 
mic: development. Such a choice would shake the whole system of inter¬ 
national finance to its foundations, standards of living would be lowered 
and the social system as we know it could hardly survive. 

While the Lausanne Conference deliberated, the first practical step 
was attempted at achieving a reduction of trade barriers by an agreement 
with Belgium, the Netherlands and Luxemberg have negotiated at Ouchy 
lor th<? gradual reduction of tarids, and which was open to adhesion by 
other countries. But that Convention has so far failed to secure ratifica¬ 
tion owing to the strong opposition it met, mainly on the part of agri¬ 
cultural interests. 

The general trend was rather towards national action, and since? in no 
case entire national self-sufficiency could be acdiieved, there has definitely 
appeared a tendency towards the deliberate organisation of regional and 
other economic co-operation between countries more or less complementary 
to efach other. It will be noted that, even before the present depression 
a tendency in this direction could be observed in the limitations which 
have been imposed in numerous cases upon the application of the most¬ 
favoured-nation clause?. In the course of 1932-33 considerable progress was 
made in this direction: a progress which, if coiiitinued, may lead tO: the 
formation of new economic links and combinations between countries and 
to the restoration of international economic relations on a new basis. 

'Hie lead in this movement was taken by the United Kingdom in pro¬ 
moting, together with the other members of the British Commonwe’alth, the 
Ottawa Economic Conference which met in July and August of 1932. 

The Conference, which result(^d in the conclusion of twelve trade agree¬ 
ments either by the United Kingdom and* one of the Dominions, or by 
some of the Dominions with each other, concerning the granting of mutual 
prefenences, expressed its views of the scope and purpose of these agree¬ 
ments in the following resolution : 

“The nations of the British Commonwealth having entered into certain 
Agreem<ents with one another for the extension of mutual trade by means 
of reciprocal preferential tariffs,* this Conference takes note of these Agree¬ 
ments and records its conviction: 

“That by the lowering or removal of barriers among themselves pro¬ 
vided for in these Agreements, the flow of trade between the various 
countries of the Empire will be facilitated, and that by the consequent 
increase of purchasing power of their peoples, the trade of the world will 
also be stimulated and increased; 

“Further, that this Conference regards the conclusion of these Agree¬ 
ments as a step forward which should in the future lead to furthefr pro¬ 
gress in the? same direction, and which will utilize protective duties to 
ensure that the resources and industries of the Empire are developed on 
sound economic lines. 

The Ottawa Agrefeinents, besides establishing preferences and invol¬ 
ving in certain cases a raising of existing duties on goods imported from 
foreign countries, also resulted in the introduction into practice in the 
United Kingdom of the system of quantitative limitation* of imports by 
means of fixed quotas. They led also to the necessity of revision of the 
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•existing bas^s of trade relations between various parts of the British 
Empire and certain other countries, the existing commercial agreements 
with which had to be brought into line with the policy adopted at Ottawa. 
Here, again, the most-favoured-nation clause had in certain cases to be 
waived, in so far as preferences granted by one member of the British 
Commonwealth to another in implemienting the Ottawa Agreements were 
concerned. 

Following the Ottawa Agreements, which tended to consolidate the 
economic bonds between the constituent parts of the British Empire, while 
surrounding it with a barrier of tariffs, the United Kingdom, in 1933, con¬ 
cluded several commercial agreements with countries with which it had 
important economic relations. Such agr.ee!ments were signed with Denmark, 
Germany, Argentina, Sweden and Norway and Iceland, and their principal 
characteristic was that they were based on the principle of quantitative 
determination of the volume of trade between the countries concerned by 
the e'stablishment of import quotas mostly fixed as percentages of the total 
importation of the products in question. While consolidating the trade 
relations between the? United Kingdom and the other countries concerned, 
most of which have always been vitally dependent on the British Markeft, 
these agreements limit the application of the most-favoured-nation clause, 
in so far as they provide for the extension to third parties of the pre¬ 
ferences granted by the United Kingdom to the other contracting parties 
only on condition of re?ciprocily iji the treatment of British goods. 

The Ottawa Agreements and the subsequent contractual arrangements 
with certain countries which, with the only exception of Germany, have 
always belonged to the British sphere of economic influence, constitute a 
very signiflcanl change in the trend of British commercial policy. The 
United Kingdom which, more than any other country, has bedn respon¬ 
sible for the creation, the development and the control of the system of 
competitivie world economy, and of which the prosperity came vitality to 
depend upon the regular functioning of the world market, has now been 
forced to seek a way out ol the depression in developing and consolidating 
imperial and regional economic relations. 

In the evolution of modern commercial policy this is, undoubtedly, the 
most signifleant single event, the more so that it falls clearly into line with 
certain other trends which have already been noted above. 

Indeed, while, since the war, world economy had never regained the 
strength and cohesion it possessed before, a tendency towards regional 
consolidation and oo-operation has, for some time, been very pronounced. 
The more the cohesion of world economy is loosened, the stronger this 
movement towards the creation pf closer contractual economic links between 
countries complementary to each other is bound to become. 

The system, developed along these lines, need not necessarily be rigid 
and exclusive, in the sense that it should prevent the continuance or even 
the extension of trade between the countries bound by special agreements 
and the rest of the world. All it implies is that, as far as the 
national economies of the countries which are parties to such agree¬ 
ments are complemientary to 6ach other, there would be preferential 
arrangements which would place the essential complementary branches of 
trade between them in a more advantageous position than the one they would 
find on other markets. 
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Whether or not this will prove to be the direction which the economic 
development of the future will actually take, it is too early to say. 
But the recent evolution of commercial policy would appear to 
point this way. Indeed though they have so far brought no positive 
results, the efforts of the countries of Central and Eastern Europe 
belonging to the so-called Agrarian Block, from the first beginnings 
of their economic co-operation in 1930, through the Stresa Con¬ 
ference to the recent proposals concerning their economic reconstruction and 
to the pres-eiit attempts at an economic rapprochement between Czechoslo¬ 
vakia, Rumania and Yugoslavia, would appear to point in this direction. 
So do the preferential arrangements between Russia and her immediate 
neighbours in Europe and Asia, which are excluded from the operation of 
the most-favoiured-nation clause; between Japan and Russia and China in 
the Ear East; between the Scandinavian countries, and some others of 
lesser importance which either actually constitute steps in this direction, 
or provide for the possibility of such steps ev-entually being taken. 

Modern commercial policy is in many respects characteristically different 
from the one more or less universally followed in the past, when world 
economy was in the process of expansion and consolidation. In many ways, 
it represents a reversion to mercantilism, which had prepared the ground 
for tfie eventual triumph of the modern competitive system. It would seem 
as if Mercantilism, which had nursed the early beginnings of competitive 
Capitalism, is again being called upon to nurse in its infancy the new 
system of planned economy. 

As we have had occasion tp point out elsewhere, mexiern commercial 
policy had been lent a distinctly Mercantilist colour by the financial legacy 
of the war, which had increased international debts out of aii proportion and 
had placed the problem of the trade balance in the forefront of political 
pre-occupations. Moreover, the combination, especially since 1931, of high 
tariffs and trade restrictions with exchange control made triangular or 
indirect trade so difficult that it caused a reversioo to the crudest form of 
Mercantilist doctrine which demanded a strict balance to be maintained in 
the trade relations of any two particular countries. 

Particularly important, as part of the constructive efforts of modern 
commercial policy, is the return to favour of the old Mercantilist principle 
of strict reciprocity as basis of international trade relations. 

In the scheme of international economic relations based on agreements 
between planned national economies complementary to each other the 
principle of reciprocity is, indeed, fuitdamental. 

International trade must be fitted into the general scheme of planning 
and oohordiiiation of economic activities, and it cannot be so fitted unless 
the arrangements concerning the exchange of goods or services between 
the parties to an agreement are perfectly definite. This requireitnent is most 
eflBectiyely met by the adoption of quotas or other means of quantitative 
limitation, which have of late been coming into wide-spread use. Least 
satisfactory from this point of view is the unconditional most-favoured¬ 
nation clause, since, by opening widely the door to third parties, it pre¬ 
cludes any possibility of effective conordination of imports with other 
economic activities, which is an essential part of planning. Accordingly, 
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the unconditional most-favoured-nation clause would appear to losing 
ground, and the conditional form, rliscarded sinc^ the middle of the last 
century, to be increasingly used. Trade agreements, instead of providing 
for more or less general facilitations of trade between the countries con¬ 
cerned, tend, as a rule, increasingly to resemble business contracts which 
stipulate the exchange of certain concrete advantages, often determined 
quantitatively by the fixing of definite quotas. Here, the old Mercantilist 
identification of a contracting State with a trading merchant appears with 
particular clearness. 

Looking back at this brief survey of the! recent evolution of commercial 
policy, one is tied to the conclusioin that the failure of all the recent efforts 
aimed at the restoration of the world market by an elimination of trade 
barriers has not been accidental, but had causes deeply rooted in the process 
of economic transformation which has already been in progress for some 
time. 

The structural changes which have taken plat'e in world economy in 
the course of the last two decades, and which have been enormously accele¬ 
rated by the war, have produced serious maladjustments in die economic 
system and have be^en mainly resjxinsible' for the present depression. This 
depression which has been felt continuously since the’ war and which entered 
into a critical stag^ in 1929, forced all countries to set up complicated 
systems of defence of their national markets and, at the same time, to 
attempt the planning and co-ordination of economic activities within their 
own frontiers. The world market was, thus, severely disorganised and 
largely put out of action by the rapid growth of trade barriers. Moreover, 
the world market, as we knew it before the war when it was an e'ssential 
part of the txxmpetitivc system, was hardly compatible in its purely com¬ 
petitive form, with an economic system in which the element of deliberate 
planning and control was continually gaining ground. Since, however, no 
amount of planning, however perfect in itself, can solve the problem of 
keeping national income and standards of life on a level which would permit 
the future maintenance of modern civilization and comfort, without inter¬ 
national economic co-operation, the ne^d for such c'o-operation is constantly 
felt, and efforts are being made to restore it cither by a return to the 
old competitive world market, or by building up a system of world economy 
on a new basis. 

The first of these alternative solutions has been tried repc^atedly, and 
has repe-ate^ily failed. The World Economic Conference of 1927 ; the dis¬ 
cussions on the “tariff truce“ in 1929 and 1930; and finally, the Monetary 
and Economic Conference of 1933, have all proved unable to reverse the 
trend of evolution of modern commercial policy. Indeed, in the course of 
that evolution, while all countriefs have been trying to protect national 
producers and to mitigate the effects of the depression, too many vital inter¬ 
ests and too important groups of population have become idf?ntified with 
the maintenance of the present measures of protection and of national 
planning to permit their removal. All countries, even though they may 
realist? the extreme importance of restoring imlernational economic co¬ 
operation, are naturally disinclined to sacrifice important groups of national 
producers. Throughout the Continent of Europe, the immediate effects 
of a removal of the measures of agricultural protection on the peasants 
alone is a strong enough reason for Governments to refuse any serious 
move In this direction. 
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The result is that, though, at all international meetings, the necessity 
of restoring international (economic co-operation is unanimously recognised, 
when it comes to the discussion of concrete measures to this effect, invol¬ 
ving the abolition or reduction of trade barriers, agreement becomes 
impossible, and all attempts at restoring the world market invariably fail. 

The sefcond alternative, which implies the re^-establishment of inter¬ 
national /economic relations and the re-integration of world economy on a 
new basis, would appear, on the other hand, to be imposed by the trend 
itself of modt?rn economic development. In their struggle for the main¬ 
tenance of their standards of economic civilization and general welfare, all 
countries are driven to seek ways and means of international co-op^ation, 
in forms which would suit the trend of evolution of their national economic 
policies. Sometimes by devious ways, without a return to the old machi¬ 
nery of a competitive world market, through a network of trade agree¬ 
ments between national economies complementary to each other, life itself 
is forcing the separate economic units to co-operate and to weld the world 
once again into a vast economic whole. In this new world eteonomy, which 
would appear now to be in the making, the cohesion between the cons¬ 
tituent planned national economiefs would be assured not by competition, 
but by fixed contractual arrangements, which would bind the various parts 
together no less cltosely and securely than they used to be bound in the 
past, under the old competitive system. Th(^ process of re-construction of 
world economy on this new basis, which is the only one suited to the con¬ 
ditions imposed by the development of national planning, is bound un¬ 
avoidably to take time and to involve considerable friction; but unless we 
misread its symptoms, the present trend of evolution of commercial policy 
points to the re-integration of world economy on these lines. 


(To be cmitinued,) 
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THE BALANCE SHEET OF 
ENTOMOLOGY* 


A S pointed out some years ago by a distinguished president of 
the American Association for the Advancement of Science, 
there must be, previous to the annual convention of every 
scientific society, onie man who spends months worrying over 
the subject for an address and its mode of presentation—and 
this in spite of tlie fai't tliat no one ever reads a presidential address except 
the mail who prepares it. Not only is this true, but if any one! ever did 
take the trouble to read througli the pnesidential addresses given before any 
soi'iety that has existed as long as our own, he would find that everything 
Jiad been said that could be said, or, at least everything ^that custom 
decrees as suitable for such occasions. Though differing in subject, treat¬ 
ment, and plaint of view, they resemble each other in expressing ideas with 
which w^e can all agree. 

Every )ear we come together to exchange ideas, to record achievement 
and to rejoice in the progress we have made. In studying the addresses 
of my predecessors, there appears, however, to be one element that, at least, 
has not baen over-emphasized, namely, the element of self criticism. 
Accordingly, the thought (x:curred to me that, in attempting an evaluation 
of the present status of entomological science, a little more stress might, 
with advantage, be placed upon our shortcomings and upon our failures to 
achieve what we might have accomplished, had the fullest use been made 
of the opportunities presetited. The present speaker is well aware of his 
lack of qualifications to perform such a task, but hopes that the mere 
attempt may be of value in provoking thought and preferably some dis¬ 
agreement, from which fx>nstructive discussion may be expecte?d to arise. 

Looking back over the past twenty-five years, which is a most signi¬ 
ficant period in the history of our science, it is easier to observe the positive 
achieve'ments than the failures. At the beginning of that time the first 
established bram'h of entomology, viz., taxonomy, was already old and had 
many splendid achievements to its credit, along with much work that had 
better not been done. When a few more able men with sound fundamental 
training in morphology, together with a few skilled biologists, geneticists 
and mathematicians escape into the rich field of taxonomy their methods 
may have a fertilizing effect upon the sometimes sterile science and perhaps 
a greater amount of concern may develop to> ensure that si>ecies are! biologi¬ 
cally as well as bibliographically accurate. We hope it is not too much 
to expect, also, that a larger proportion of our taxonomists may paus^ in 
their compassing of land and water in order to discover new species, to 
prepare those careful revisions of a genus, family or ordefr, preferably one 
of the members of which may conceivably have some economic importance, 
of which we have all too few. 

By W* H* Brittain, Macdonald College, Quebec in Sixty-Third Annual Report of 
the Entomological Society of Ontario, Ontario Department of Agriculture, 1982. 
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At the opening of the period indicated we already had a number of 
classical papers in the field of morphology that have scarcely be^ sur¬ 
passed and, when we consider such excellent sustained contributions as 
those of Snodgrass and the fundamental studies of our own Dr. E. M. 
Walker, we can only hope that their tril>e may increase faster than the 
new nomenclature that certain others delight to create. 

In insect biology, in its widest siense, we owe a great debt to a gene¬ 
ration of inimitable? observers who have all but passed away. Modern 
workers, with a new viewpoint, new concepts, mew apparatus and new 
discx>veries in sister sciences to aid them, are fast accumulating a mass 
of accurate efxperimental data that, in many cases, is not only supplying 
new facts, but giving us a new and better conception of fundamental 
principles underlying our science. Oiiie has only to read the presidential 
address of the late Dr. C. Gordon Hewitt, which dealt with insert physio- 
logy, b^ore the; American Association of Economic Entomologists in 1918, 
to realise what progress has been made even in that brief period, and 
no one who has observed the present trend can doubt that work in this 
field will proceed with increasing acceleration. It is to be hoped, however, 
that in the mode'rn pre-occupation with experiments, in reliance upon 
apparatus and upon mathematical methods, we do not lose entirely that 
element that gave to the work of the older generation of naturalists its 
peculiar value. 

In no way can the progress in entomology be more clearly observed 
than in the numerous well arranged, well written and well illustratt'd. bulle¬ 
tins, that make so many of those of former years appear crude and 
unfinished. This is true of all entomological literature, but particularly to 
tiiat relating to the economic phase of the subject. No one will pretend, 
however, that ther^ is no need for further improvement in matters of form 
as well as in subject matter. It is a great pity that we cannot have more 
technical publications of a monographic character. We know of workers 
spending ye!ars upon a study in which countless difficulties have been 
encountered and overcome, and at the end the results are published in a 
six-page pamphlet. The data on which conclusions are based and the 
technique used, so important from the standpoint of the worker in the 
field and so essential for the progress of the* science, are not mentioned. 

Those who have much bibliographical work to do, as all research 
workers must have, find the multiplicdly of series into which 
publications are classified a continual source of trouble and annoyance. 
We have research bullfftins, press bulletins, technical bulletins, special 
bulletins, popular bulletins, extension bulletins, old and new series, cir¬ 
culars, special circulars, miscellaneous circulars, pamphlets, leaflets and 
what not in endless confusion, causing a constant rock of offence to the 
bibliographer, the filing clerk and the librarian. Surely all these cate¬ 
gories are unnecessary. The taxonomic distinction between a circular and 
a pamphlet for example is difficult to discern. 

Twenty five years ago there were no separate departments of entomo¬ 
logy in our colleges and universities and at only two institutions had it 
attained the dignity of a separate subject. Not more than ten years ago 
the Dean of a graduate school at a great Canadian University remarked 
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la an applicant that surely he <lid not propose to spend his whole lifetime 
on such a trivial and narrow^ subject. A recent presidential address has 
outlined our progress in this field and further repetition is unnecessary. 

Probably no one who is engaged in the tcfaching profession would 
look upon the present situation with any degree of complacency and all 
recognise the necessity of highe^r standards, sounder and longer training 
and improved equipment to koep pace with recent advances and discoveries. 
Th^ present tendency is for a sounder background in the physical mathe¬ 
matical and biological sciences and for the postponement of specialised 
training. There is recognition of the fact that for professional require¬ 
ments the university course is not sufficient and that there is no substitute 
for laboratory and field experience in a student’s training. 

The instructor today who enmurages a student to enter entomology 
as a lif^-work is incurring a grave responsibility. Wc must have a more 
careful selection of the human material; a better trained product and a 
drastic cutting down in numbers. It may be that we should train more 
entomologists as some have contended. Those of us who have to do with 
students, however, know that during the last two years there have 
emerged from our universities a larger proportion of able young men in- 
♦'omparably better trained for their life-work than those entering the field 
a gefneration ago, and that many of these have been forced to take non- 
entomological positions or have joined the great army of the unemployed. 
It seems to the present speaker that, for a long time to come, we must 
endeavour to follow also the line indicated rather than to strive for mere 
niimbefrs. 

Employers, how’ever, should not indulge in unreasonable requirements. 
To expect finished products of two or three year students or even of gra¬ 
duates is asking too much. We constantly see advertised positions 
demanding the most highly specialised training in a certain narrow fidd 
and we often hear public men complaining that they have had to go to 
some other country to get the man with the specialized experience necessary 
and perhaps blaming the universities for not providing such men. Does 
not this reveal a defect in our methods of securing men ? Perhaps the 
position referred to is the only one of its kind in the countiy\ It might be 
necessary to train a score* of men in order to s/elect one capable of perform¬ 
ing the task. Would it not be better to select a man with the native ability 
and bent for that kind of work, togjether with the basic fundamental train¬ 
ing upon which to base specialization in that particular field. Such a man 
should very soon succeed in outdistancing one of lesser ability chosefn 
because he chanced to have the particular specialize?d experience desired. 
If we also had a more flexible system that would allow men to develop 
problems and then to create positions for them, we would be more closely 
approaching the ideal. 

From the standpoint of organisation our progress has been so marked 
as to require little comment. The lirst official Provincial Entomologist was 
appointed in 1912 and a Dominion Entomologist only two years earlier. 
The highly developed organisation we have today carries with it certain 
danglers, the greatest of which is in over-departmentalization. The pre¬ 
sent trend is for grouping workers around a problem rather than around a 
subject. Fortunately there are signs that this idea is taking hold and it 
cannot be too strongly encouraged. 
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At the beginning of the period to which I have referred, we had, in 
economic entomology, scarcely emerged from the salt, wood-ashes and 
‘'pull up and burn” era. The impressive developments in chemical control 
were? only beginning, while the utilization of the biological control method, 
of bioclimatic data in connection with economic outbreaks and distribution, 
the application of knowledge based on sense reactions and the whole tech¬ 
nique of ^perimentation, is still in a state of rapid evolution. With all 
our progress there is still need for greater use of the discoveries made in 
other science's, for the more general adoption of refinements in experimental 
technique in the working out of new methods. One does not have to make 
a fetish of the methods of mathematical analysis to observe that many 
entomological papers are often positively infantile in their disregard of 
what constitutes scientific evidence. In this respect we have fallen far 
behind the workers in other fields upon whom we used to look down as from 
a great height. 

The past decade has shown a great expansion of so-called “plant* 
quarantine” organizations often overshadowing other services. Some 
legislation of this character that has been passed by national or local 
legislatures may have been wise, more has been futile and some vicious. 
'There is more than a suspicion in some cases that such legislation has 
been seized upon as a weapon in the war of economic nationalism that is 
now swc?eping the world. Those who have fostered this sort of thing 
have much to answer for. Whether the vast sums that have been 
expended on many of these projects might not, in many cases, have been 
put to a use that might have resulted in discoveries of basic significance 
and permanent value, is a thought that we cannot escape. 

Dr. L. O. Howard once said that all entomology is economic and the ' 
late Dr. S. A. Forbes remarked that the economic entomologist is an 
ecologist whether he realizes it or not, working in that border land where the 
ecology of man and the insect is coincident. Carrying this thought a step 
further we may say that any science that can be utilized in the control of 
insects is within the province of the economic entomologist. 

Strange as it may seem, our most conspicuous success seems to have 
been in the field of extension work. Still regarded as a harmless nuisance 
a few years ago, the economic entomologist has now reached a place 
where he no longer has to apologize for his existence. Such organizations 
as “Spray Services’* are known and valued by those who used them. It is 
doubtful if those departments who formerly regarded themselves as c*xclu- 
sively entitled to the adjective “practical” can show a like reteord. 

I do not refer to the foregoing fact for purposes of congratulation, 
because I fear that our happy position in this field is jeopardized by much 
that is said and done in the name of “publicity”, but which might better 
he termed propaganda. Publicity by the right sort may be allowable; it 
may eveO be necessary, but our own system of government does not 
practically force that sort of thing upon public servants as it does in certain 
other countries; neither is it necessary to indulge in gross exaggeration in 
order to scare the public into according the support for a needed appro* 
prjiation. One constantly sees definite figures quoted of insect damage, 
hesed on the flimsiest of data and figures claiming enormous financial 
sevin^ as a result of the efforts of certain individuals or organi^tions^ 
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It should be realised that this sort of thing undermines the scientific 
judgment and worse still the scientific integrity of those making such 
claims, so that, in the end, come actually to believe the accuracy of 

their own ‘‘estimates”. Since the great war it has become the diversion 
even of eminent scientists, together with a host of lesser imitators, to 
draw, in apocalyptic language, vivid pictures of what the poor old world 
is coming to as a result of the insect menace, in line with the motif 
employed with such idling effect by Maeterlinck in the famous passage in 
which he describes insects as our “rivals in these later hours and perhaps 
our successors.” Aside from the aesthetic pleasure? derived from such 
glowing periods, I (X)nfess that they effiect me somewhat differently than 
th€fy appear to do some other readers. Being perhaps of an essentially 
irreverent disposition, being sometimes “moved to unseemly merriment 
where wiser men are impr<?ssed”, it only calls to my mind a nursery rhyme 
that I le’arned long ago about a certain “little orphan .Annie” and the 
stories she told of “goblins that will git you if you don’t watch out”. 

Even though it may he as the voice of one crying in the wilderness, 
it set^ms nt'tM^ssary to point out that this type of exaggeration, is likely to lose 
us that measure of public confidence we now enjoy and to express the 
thought that it is better to say what is true rather than what is merely 
striking, to understate rather than overstate and to make no claims at all 
that cannot be justified on the basis of sure fact, wxMghed, tested and 
approved. 

If, however, entomology has not registered its maximum potential 
achievement during the past quarter of a century, the fault cannot be laid 
in its entirety at the door of the entomologists. Mu<'h has been due to the 
failure of those in authority to realizie the needs of the situation. No on<:? 
has ever suggested, for example that the agronomists, the horticulturists, 
the animal husbandmen nr geneticists should get along wilhout living plants 
or animals to work with, and all the paraphernalia of caring for them. 
In a good many years experience with fruit and vegetable growers, I have 
never encountered any difficulty in securing all the land required for com¬ 
mercial tests. But is the same attitude showm by those in control of affairs 
at our experiment stations or agricultural colleges? It is not, and until 
the necessity of the entomologists and their colleagues the plant patho¬ 
logists of having under ihcir own control land, plants and equipment, 
without having metaphorically to go down on their knees for them is 
recognized, w’c can never hope to accomplish our greatest usefulness. 

Those who ten years ago, thought that they saw entomological work 
assuming a dead level, have se^efn their fears proved groundless. Those 
who thought that they saw us coming to the end of the problems that con¬ 
fronted us have seen new fields of usefulness and new methods of research 
constantly opening up. Today there are countless problems vitally affect¬ 
ing the health, wealth and welfare of vast populations in all parts of the 
earth awaiting attention. The thought that I would like to emphasize in 
closing is that these problems can only be solved by those specially fitted 
by ability, temperament and training to do so. 
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PASTURE REQUIREMENTS AND 
COMPOSmON* 


T he wealth of the Australian Commonwe'alth is largely derived from 
primary products, and particularly is this the case in the State 
of Queensland. These primary products are dependent on 
pasture growth; in fact it has been stated that more than three»- 
quarters of the monetary value of Queensland's exports is derived 
from grasslands.^ 

From this it will be seen how important it is that all information 
obtainable regarding pastures should be utilised in order that greater pro¬ 
duction of all primary products be attained, and that at the lowest cost. 

That extensive research work is required in connection with the pastures 
of Queenland is well known, but mention should be made that information 
of economic valuei regarding some of these pastures has been obtained and 
widely published and that, although some have made use of such infor¬ 
mation in their pasture management many owners of similar pasture have 
not. This matter will be referred later. 

That some attention was paid to pasture in early times will be seen 
from the following intenesting extract taken from an article—“The History 
of Pasture Analysis", by William Davies. 

“Worlidge in his “Systema Agriculturae: the Mystery Husbandry" 
(1687) considers at some length the management of pastures and refers 
to the sowing of ray grass ( = perennial rye grass), St. Foyn (Sain¬ 
foin) and la lucerne ( = lucerne) for the purpose of providing hay and 
fodder. He makes no reference whatever to specific examination of 
the resultant herbage crop. Similarly, Marshall (1788) refers to 
methods for improving grasslands, but makes no suggestion relative 
to herbage analysis. Sinclair (1824) providers valuable information 
regarding the leading grassland outlook of his day. His own work, 
together with that carried out in collaboration with Sir Humphry 
Davy, lays the foundation for combined agronomic and chemical studies 
on individual British grasses and clovers." 

From this it is seen that pasture has been studied from early times, 
but from about the beginning of this century what may be termed a special 
detailed pasture investigational period has occurred, and that such pasture 
study has been world wide, covering humid to arid climatic conditions. 

During the later period mentioned there have been, no doubt a number 
of reasons for the particular interest taken in grass study, but the main 
reasons, it is considered, have been the importance of making practical 

♦ By K. H. Gurney, Agricultural Chemist in Queensland Agmultural Journal, VoL 
XLh Pt. a, i March. 1984. 
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use of the fact that gtjeat variationi in composition of grass occurs at 
diiferent stages of growth, and that when the feed-value of grass is being 
considered the amount and composition of its mineral content has also 
to be taken into very definite account. 

Before describing the variation in composition of some of our grasses, 
brief mention may be made of the functions of some of the food ingredients 
e.g., proteins, fibre, and mineral matter contained in grasses and other 
feeding stuffs. 

Proteins are complex nitrogenous bodies existing in grasses and food¬ 
stuffs, and are used by animals for building up the proteins contained ip 
the muscle, flesh, and blood of their bodies. For th^ purpose of making 
flesh, etc., the young growing animal will require a relatively large amount 
of protein in its feed whilst the mature animal requires the protein for 
repairing waste in the body, and particularly is an extra supply of protein 
required by an animal producing milk. 

Some quantity of fibre in foodstuffs is useful in giving bulk to the 
food and in aiding, to a certain extent digestion. Different ;animals require 
different amounts of fibre in their rations. The digestion and evacuation 
of fibre necessitates the use of some energy by the animal, therefore the 
extent to which fibre in any foodstuff is digestible is of importance. 

Mineral matter is required by the animal for bone formation in main¬ 
taining the normal condition of bkxxi and other body fluids, and parti¬ 
cularly in mineral matter required by animals producing milk. 

Tlie more recent work upon grass and grassland has shown that 
malnutrition of stock is caused, in many cases, by insufficient or impro¬ 
perly balanced mineral matter in the grass feed, and that even when 
distinct evidence of malnutrition is not apparent that low production or 
ill-health may be caused by some mineral deficiency. 



Water free Material 

Remarks 


Crude 

Protein 

Crude 

Fibre 

Lime 

Phosphoric 

Acid 

Paspalum 

20 6 

23*7 

•41 

•61 

Short young grass 

Ditto 

5-7 

35 2 

•54 

•33 

Old stemmy growth 

Rhodes grass 

16*4 

27-1 

119 

•72 

Young leafy grass 

Ditto 

*5-8 

33 3 

•58 

•60 

Old stemmy growth 

Mitchell grass 

171 

309 

10 

53 

Young 

Ditto 

8-76 

397 

•56 

•49 

Midgrowth 

Ditto 

402 

434 

•46 

•24 

Mature 

White clover 

299 

16*9 

1*56 

1T8 

Young leafy growth 

Ditto 

18-1 

22*1 

207 

•52 

Old growth 

Lucerne 

29-4 

17*0 

1 97 

1-01 

Young pre-flowering 
growth 

Ditto 

18-4 

826 

3-54 

•67 

Old mature growth 

Phakins tuherosa 

25-9 

196 

•50 

•34 

Short young grass 

Ditto 

10 8 

27-7 

•81 

1-13 
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A few examples showing the differefnce in, composition of plants at 
different stages of their growth are given above,, but it must be under¬ 
stood distinctly that all the figures quoted are calculated upon the analyses 
of “water-free material’* contained in the plants. 

These figures are not the extreme limits of variation in composition 
that may occur in plant growth, for in the very young growth of a number 
of forage plants a protein content of 33 per cent, and more occurs, whereas, 
on the other hand, in old matured growth, such as grass roughage, the 
crude protein content may be about 1 per cent, together with less than 
one-tenth of 1 per cent, of phosphoric acid. 

That young pasture growth has a very high feed value and is in a 
digestible condition has been slated in many publications, but it is con¬ 
sidered that this fact has not had thef practical recognition in Queensland 
that its value deserves. 

In our climate, owing to most of tlie seasonal rain falling during the 
the warmer months of the year, a very prolific and rapid growth of grass 
occurs. A very large proportion of this flush growth ijn the younger and 
highly nutritious stage is not consumed by stock, but continues to grow 
U> maturity ajid ultimately becomes rougliage of more or less low feed 
value. Tlius it is that a large amount of highly nutritious foodstuff is 
not made use of, and it is important that serious consideration should be 
given by ail stock owners to methods for the economical use of such 
valuable foodstuff. Suitable methods for the utilisation of young paspa- 
lum growth have been established and put into practical use with success 
by at least some owners of dairy stock in Queensland. 

It has been demonstrated that after mowing and removal of roughage 
followed by treatment with suitable “renovators” even old established 
paspalum pasture will givje heavy yields of fresh young growth when 
fertilized with 1 cwt, of ammonium sulphate and 2 cwt. of superphosphate 
per acre. This young growth may be utilised by a system of “rotational 
grazing,” or by repeated mowings harvested, and conserved as hay or 
ensilage, 

fhe fertilising of grass and leeding-otf in the young stage’s of growth 
is of particular value when the soil is deficient in phosphoric acid, and a 
large number of our coastal soils have a poor phosphoric acid content. 
The fertilizing of these pastures also induces increased clover growth which 
as mentioned before when young has a very high lime and phosphoric acid 
content. 

The best results from all grass varieties may not be obtained by a 
method of repeated mowings or intensive grazing. Experiments with 
Rhodes grass dealing with this matter are being conducted. 

In the case of Mitchell and Flinders grass, the making of hay with 
these grasses, when not tw matured, would appear to be the most suitable 
method for the conservation of a certain amount of flush growth. Very 
fine samples of swOet smelling Mitchell and Flinders grass hays have been 
analysed and found to contain relatively high amounts of protein and low 
fibre. 
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From what has been said it is apparent that young grass growth is 
material of high feed value, and as it is produced upon the farm or' holding 
it is cheaper than bought foodstuff of equal food value, and failure to 
make the most use of it means loss of profit. 

Mention has not been made in connection with some different methods 
of pasture improvement, such as the introduction of the best grass strains 
and legumes into some of our grasslands, but it is generally recognised 
that such improvements would be of very great economic value. 

Reference has mostly been made to the high food value of young grass 
growth, but it is considered that some stock owners place too much 
re'liance upon the feeding of old matured grass. It should be fully recog¬ 
nised that this dependence upon old grass will result in lower production 
by all kinds of stock, particularly in the case of introduced high-grade 
stock, and in many cases through malnutrition will cause the stock to 
becomef liable to disease. 
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REVIEWS 


'Tlie Vegetable Praducts of Ceylon,’* (A Guide to Their Identification and 
Economic Uses) by Frederick J.enmsy F. L, S.—The Associated Newspapers 
of Ceylonj Limited^ 19 , 74 . Price Rs, 10, 


T he title of this book is not quite so apt as it might be. It is 
a companion handbcK>k to the Flora of C-eylon for the student 
interested more especially in the economic uses of our plants. 
It is a valuable book, a readable original volume, such as those 
who knew the author would expect from his vast accumulatefd 
store of knowledge gathered firsthand from the jungle itself. Its great 
beauty is its originality. Its source is nature but the author at the same 
lime does not hesitate to quote the view's of others whose works w'ere his 
companions in compiling ihestf notes. Notes on the useful flowering plants 
of Ceylon go to make up the book. Although th(^ notes are arranged under 
the natural orde-rs of plants the b(X>k does not profess to contain all the 
representative genera and species of each but chiefly those of economic 
import. The orders of plants arc arranged as by Trimen in his Flora of 
Ceylon each being indicated by a Roman numeral, one would wish how¬ 
ever in using the index that these had been indicated by the page rather 
than by this numeral. To be shown for instance in the index, Ebenaceae 
LXXX, is somewhat tantalising when we find that it is somewhere in the 
midst of twenty-six pages that lie between the preceding and following 
orders. The paging of the volume is for little purpose as the species are 
all indicated by their own number and not by the page. 

The book is one that can be strongly recommended to the? student of 
the economic botany of this Island as a companion volume to Trimen’s 
Flora. It is well printed and altogether a well presented volume. 


Nature Teacfiing Based upon the General Principles of Agriculture for the 
Use of Schools" by Sir Francis Watts. Published on behalf of The 
Imperial College of Tropicid Agriculture. The West India Committee^ 
14 , Trinity Square^ London E.C.j. Price 3 I 6 net. 


The preface states the book should not be placed in the hands of any 
but older pupils who have already received oral instruction in the subjects 
dealt with and that it is primarily intended for the guidance and informa¬ 
tion of the elementary and secondary school teachers. This is a wise 
warnnhg. 
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Unless a would-be tcfacher is himself a naturalist with at least a first 
hand knowledge of the elements of the sciences governing plant and animal 
life it is doubtful if he cap ever kindle much enthusiasm for nature in 
others. No book on this teaching will by itself enable it to be done. 

FaiHure to recognise this principle in many subjects has at various times 
been a mistake in colonial educational systems. 

A compendium of materials for use in nature teaching is valuable and 
so far as this book supplies this it serves a useful purpose. We have 
looked for the note on Mendelism, said in the preface to be present, but 
neither the table of contents nor the index afford any help to locate it. 

The book is presumably primarily written for the use of West Indian 
Schools. It is neatly got up and well printed. 
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MEETINGS, CONFERENCES, ETC. 


COCONUT RESEARCH SCHEME 
(CEYLON) 


BOARD OF MANAGEMENT 

Minutes of the twenty-third meeting of the Board of Management, 
Coconut Research Scheme, held in Room No. 202, New Secretariat, 
Colombo on March 16, 1934, at 11.15 a.m. 

Present :—Dr. W. Youngman, Director of Agriculture, (in the Chair), 
Messrs. C. H. Collins, C.C.S., Treasury Representative, Austin Ekanayake, 
A. ]B. Gomes, E. F. Kannangara, J. L. Kotalawala, M.S.C., G. Panditte- 
sekera, J.P., U.P.M., A. W. Warburton-Gray^ J*P*, U.P.M. and Dr. R. 
Child, Chief Technical Officer, who acted as Secretary. 

Apology for absence was receiv(5d from Mr. F. A. Obeyesekere. 

MINUTES 

The minute's of the twenty-second meeting of the Board of Manage¬ 
ment held on October 2()th, 1983, were confirmed. 

BOARD OF MANAGEMENT 

The following changes in the Board of Management were reported by 
the Chairman: 

Mr. Warburton-Gray on his return from leave resumed his place on 
the Board, relieving Mr. F. J. Holloway, J.P., U.P.M., who had been acting 
for him. 

Mr, Fergusson had resigned his seat on the Board as he was iwt 
returning to Ceylon. Mr. A. Ekanayake had been nominated by the 
Planters* Association to serve on the Board from February 7, 1934. He 
thus relieved Mr. E. L. Spencer-Schrader who had been acting for 
Mr. Fergusson. 

The Chairman welcomed Mr. Ekanayake to the Board and moved that 
the thanks of the Board to Mr. Fergusson for his services since' 1929 be 
recorded; also to Mr. Holloway and Mr. Spencer-Schradcfr for their services 
whilst they acted on the Board. The Board approved the motion. 

Financial S^cf'eiary*s Representaiive ,—^The Chairmatj reported that 
Mr. C. W Bickmore, C.C.S. was leaving the Island shortly and that 
Mr. C. H. Collins, C.C.S. would act on the; Board as the representative of 
the Financial Secretary in terms of Setetion 3 (1) (a) of Ordinance No. 29 of 
1928. He welicomed Mr. Collins to the Board and moved that the Board 
record tbdr thanks to Mr. Bickmore for bis services. This waii approved. 
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AINNUAL REPORTS 

(a) The Annual Report of the Board of Management —in terms of 
Section 8 (2) of Ordinance No. 29 of 1928 had been circulated to members 
before submission to the State Cx)uncil. The formal approval by the Board 
of this report was recorded. 

(b) The Reports of the Technical Officers for igjj —were approved. 
It was resolved that the Annual Report should be published by the Scheme 
in full including the Technical Oliicers’ Reports. In addition it was decided 
to publish a Quarterly Bulletin. 

Visitors' Day at BauiUrippuwa. —Arising out of the technical reports 
the proposal put forward by Mr. (t. Pandittesekere was discussed, that a 
definite Visitors’ Day should be fixed when those interested could consult 
the technical officers. The Board decided to approve the principle of a 
monthly Visitors’ Day and left it to the Chief Technical Officer to fix a 
suitable? day in consultation with the Chilaw and Kurunegala Planters’ 
Associations. 

It was also decided to hold the next meeting of the Board at the 
Research Station. 

(c) Report of the Auditor-Getieral for rgjj. —In connection with this 
report it was pointed out by the Chairman that against an apparently 
large cash reserve had to be set the Rs. 90,000 due on the Government 
Loan, 

Passage Fund. —With regard to paragraph 11, page 2, of the Auditor’s 
Report, it was decided to review the position regarding the Passage Fund, 
when the Estimates came up for discussion in October. 

Cash Reserve for Depreciation. —The Board approved of the transfer 
of Rs. 13,870*36 to cash reserve for depreciation according to paragraph 14, 
page 3 of the Report. 

The Report of the Auditor-General for 1933 was accepted. 

ELECTRIC POWER PLANT 

Acemmdators.^ —It was decided to fit accumulators to the main and 
secondary power houses. 
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DEPARTMENTAL NOTES 


ANTHRACNOSe—A FRUIT DISEASE OF CHILLIES 


MALCOLM PARK, A.R.C.S., 

GOVERNMENT MYCOLOGIST 


A NTHRACNOSE, a disease of chilli fruits, is of wide distribu- 
tion, occurring almost everywhere chillies are grown commer¬ 
cially. It iis rcfcorded to be common in India, Burma and the 
United States of America, and has been found in all chilli¬ 
growing districts in Ceylon. 


SYMPTOMS OF THE DISEASE 

The symptoms of chilli anthracnose are best marked on the fruit. At 
any time after the latteJr is half grown, discoloured patches appear on one 
side or on the tip. At first, while the fruk is still green, the discoloured 
areas are brownish or olive green in colour and sodden in appearance and 
extend about half the length of the capsule along one side. There is often 
a presmature reddening of the fruit round the discoloured area. Sometimes 
the discoloration extends to involve the whole capsule while at other times 
the disease is confined either to one side or to the tip. The discoloured 
tissue dries and assumes a light brown* or grey colour and the skin becomes 
papery and wrinkled. When the spots are of limited size the diseased area 
is sunken below the level of the surrounding healthy tissue. The illustra¬ 
tion shows fruits in different stages of the* disease. 


When the disease occurs neac the stalk end, and when the whole fruit 
is affeicted, it may spread to the stalk which turns brown shrivels and the 
fruits thus attacked fall to the ground and rot. If the stalk is not involved, 
the fruits remain on the plant and become shrivelled and dry. Such 
chillies are useless for sale and the damage caused by the disease may 
result in considerable loss of crop. 

All varieties of chillies are refported to be susceptible to the disease 
although, in one instance, a green vegetable variety was not affected whereas 
a curry variety grown on the same land at the same time suffered. This, 
howefver, may have been due to the early picking of the green variety. 


CAUSE OF THE DISEASE 

On the dried-up diseased fruits there can be seen a large number of 
minute dark spots, at first brown in colour and becoming black with age. 
These? small raised points are often arranged concentrically and are the 
fruiting bodies of the fungus which causes the disease. The fungus has 
been named CoUetotrichwn nigrwn and is one of a common* group of fungi 
which cause spotting of, among other things, befans, mangoes, pomegra¬ 
nates and citrus fruits. Each minute body contains a large number of 
spares or seeds of the fungus and each of these spores is capable of causing 
the disease on a healthy chilli. The spores escape/ in the presence of mois- 
tate, either rain or dew, and, since they are so minute and so light, may 
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be scattered for considerable distances, chief amongst which is wind. The 
disease is most severe in wet weather since such weather favours the 
growth and rapid spread of the fungus. 

CONTROL OF THE DISEIASE 

It is stated above that the minute black points which appear on the 
dried up diseased fruits contain a very great number of spores which can 
be carried by the wind to cause the disease on other healthy chillies. 
That being so, it is obvious that when the disease appears, ev^ry endeavour 
should be made to prevent its spread by picking and destroying all diseased 
chillies, if possible while the disease is in its early stages and before the 
fungus gets a chance to produce its fruiit bodies. The disease can be kept 
in check if the plants are carelully examined each day and every chilli 
showing signs of disease is picked and burned. 

If the number of diseased chillies becomes great then it will be neces¬ 
sary to spray the plants. Spraying should be done once a week during 
wet weather whefn the disease iis active. 

llie solution to be used is one containing some copper compound (that 
known as Bordeaux Mixture is suitable). For full information on this 
subject and help consult your ne'arest Agricultural Instructor. 

There is a possibility that certain varieties of chillies may not be 
affected at all or only to a slight extent by this disease. So far, no truly 
resistant variety has been found anywhere in the world but the possibility 
should be borne in mind. If a growefr finds that some of his chillies are 
resistant to the disease he should preserve the fruits of those plants for 
seed purposes. 

Clean cultivation and regular rotation of crops will assist in keeping 
the disease in check. 

Control measures may be summarised thus:— 

1. Pick and burn disease^d chillies each day. 

2. If the number of diiseased chillies is great, spray the plants once 
a week during wet weather. 

3. Search for immunie varieties. 

4. Practise clean cultivation and do not grow chillies on the same 
land year after year. 
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i^NIMAL DISBASB RBTURN FOR THE MONTH 
ENDED 30 APRIL. 1934 


Province. &c. 

Disease 

No. of 
CR«es up 
to DRte 
since 
Jan. 1st 
1V33 

Fresh 

Cases 

Reco¬ 

veries 

30 

Deaths 

Bal¬ 

ance 

Ill 

Ma. 

Shot 

Western 

Rinderpest 

Koot-and-inoiith disease 
Anthrax 

Rabies (Dogs) 
Piroplasiiiosis 

44 

5 

15 

... 

1*4 

5 

Colombo 

Municipality 

Rinderpest 

Koot-and-moiith disease 
Anthrax 

Rabies (Dogs) 
Haemorrhagic 

Septicaemia 
Black Quarter 

Hovine ruberciilosis 

294 

3 

2 

291 

1 

15_ 

3 

111 

*6 

3 

177 

i 

2 

Cattle Quarantine 
Station 

Rinderpest 

Foot-and-mouth disease 
Antlirax 

(Sheep & Goats) 

ll 

52 

*9 

1 

52 

• 0 ■ 

Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 
Rabies (Dogs) 

*3 

- 


*3 

... 

Southern 

Rinderpest 

Foot-and-moutl: disease 
Anthrax 

Rabies (Dogs) 

n 

20 

141 

"9r 

... 

... 

Northern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Black Quarter 

Rabies (Dogs) 

"~90'~ 

28 

34 

28 

* 7 

8 

Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 


• •• 

i 

22 



••• 

North-Western 

Rinderpest 

Foot-and-mouth disease 

Anthrax 

Pleuro- Pneumonia 

{ Goats) 

Rabies (Dogs) 

|free 





North-Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

so 

38 

8 

■ 

4 

6 

Ova 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 

132 


I3l 


... 

... 

Sabaragamtiwa 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Piroplasmosis 

Haemorrhagic 

Septicaemia 
Rabies (Dogs) 

233 

12 

4 

H7 

1 

1 

205 

1 

28 

4 


O. V, S. Office. 
Colombo, 12th May, 1934. 


M. CRAWFORD. 
OoTonunait Totwisuy BrngooB 
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METEOROLOGICAL REPORT 

APRIL, 1934 


Station 

Temperature 

Humidity 

1 .Amount of 

1 Cloud 

Rainfall 

M can ! 
Maximum j 

Dif¬ 

ference 

from 

Average 

Mean 

Miniinuin 

Dif¬ 

ference 

fruin 

Averafte 

A 

Q 

j Night (from 
■ Minimum) 

Amount 

..=5 

o ti ^ 

Difference 

from 

Average 


o 

e 

o 

c 

fo 

% 


Inches 


1 jjclieb 

Colombo 

86-1 

-17 

75-5 

-07 

77 

93 

6*3 

17 04 

17 

+ 

8’05 

Puttalam 

870 

- 2T 

761 

+0'3 

72 

89 

5*2 

1 71 

9 

- 

3'76 

Mannar 

89-3 

-2*3 

78'1 

+ 0-5 

76 

89 

4*8 

3 07 

9 

+ 

019 

Jaffna 

89-4 

+ 0T 

807 

+ l‘l 

75 

82 

5 1 

0 80 

3 

- 

178 

I'rincomalee - 

90-0 

4-r4 

77’0 

-04 

70 

86 

4 0 

0-92 

8 


118 

Batticaloa 

880 

+ 0 3 

75-8 

-0-6 

74 

91 

47 

163 

5 

- 

0 29 

Hambantota - 

87-3 

-0*1 

76‘0 

+ 0-2 

72 

88 

4*3 

1 50 

7 


200 

Galle 

85-0 

-1*5 

76 7 

+ 0 3 

79 

88 

5 7 

10 54 

16 

+ 

0-83 

Ratnapura 

898 

- 1*4 

73‘1 

-0 7 

80 

98 

64 

1119 

21 

- 

118 

A’pnra 

90-3 

-n 

74'6 

-0 2 

70 

95 

6*8 

9‘83 

‘ 7 

+ 

2 96 

Kuriinej^aln - 

89-3 

-2*3 

739 

-0'8 

72 

95 

6*8 

4'39 

13 

- 

5 63 

Kandy 

86-9 

-07 

69'3 

-0'6 

66 

92 

5 0 

563 

12 

- 

118 

Badulla 

84-1 

+ 0’3 

64-8 

-1-5 

70 

97 

4 3 

572 

12 

- 

175 

Diyatalawa - 

78-2 

-e07 

59‘5 

-0-7 

68 

89 

6*0 

702 

17 

+ 

086 

Hakgala 

74-0 

+ 0*4 

54'8 

+ 07 

68 

85 

5 0 

2‘62 

14 

- 

4‘65 

N^Eliva 

71-5 

+ 0-3 

49-0 

-0 2 

68 

90 

6*2 

3 99 

n 

- 

r68 


The rainfall for April was appreciably in excess in the low-country in 
the south-west of the' Island. Slight excess was shown along the northern 
and eastern flanks of the hills, and in the districts south of Batticaloa, 
but elsewhere nearly all stations showed deficit, which was most marked on 
the western slopes of the main hill country. 

There were 19 daily falls of 5 inches or more reported, the majority 
being between the 26th and the 29th. The highest was 8*90 inches, at 
Labugama, on the 28th-29th. 

Until the 16th the usual intermonsioon conditions, weak barometric 
gradients and local aftemoon or evening thunderstorms, pie\'ailed. About 
the 17th a moderate south-\yest gradient appeared, with winds that were 
generally south-westerly at sea level, and for seve'ral days the heavier rain 
was mainly confined to the south-west of the*' Island, and particularly to the 
coastal districts. The south-w^est gradient persisted till the end of the 
month, but the* rain fell off markedly from the 22nd to the 26th, after which 
there was again heavy rain in the south-western low-country, especially 
near the coast. 

Day temperatures wefre on the whole below normal, but not markedly 
so, while night temperatures showed no marked deviations from the average. 
Humidity and cloud were on the whole above normal in the low-country, 
and below normal in the hills. The barometric pressure was a little above 
normal in. the south-west of the Island, and more appreciably below normal 
in the north>-east. Wind strength was generally above normal, while the 
mean direction was on the whole south-west. 

Hail was reported on the 9th from Lindula, and on the 16th from 
Diyatalawa. 


H. JAMESON, 
Supdt., Observatory. 
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EDITORIAL 


RUBBER RESTRICTION AND REPLANTING 


T his number contains the second of a series of short 
articles on some practical aspects of rubber planting 
by the doyen discoverer of the method of budgrafting. 
These articles will be of especial interest at the present 
time when the secoml Scheme of Restriction of rubber has just 
been inaugurated by mutual arrangement between the various 
rubber producing countries, and which permits of a certain 
amount of replanting. The present Scheme has certainly several 
advanitages over the first, the Stevenson Scheme. A great point 
is that it is the outcome of understanding between all the, rubber 
producing countries of the East and thus is not a one-sided affair 
as was the former scheme, the only Eastern country not coming 
fully within the present restriction being French Indo-China. 
Further, the Scheme has come after a much more drastic stage 
of depression than was the case when the first scheme was insti¬ 
tuted. Rubber has within the past few years reached a price far 
lower than at the time of the Stevenson Scheme, and at which it 
was then believed to be impossible to produce it. That Scheme 
came in with a bottom price that the growers would now almost 
regard as a handsonie top one, the result was that whilst Ceylon 
and Malaya had not learnt the full economies of production, the 
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Dutch East Indies probably had and were reaping handsome 
profit from their unrestricted plantations in comparison with 
their self-denying neighbours. In the present Scheme restriction 
has been effected by mutual agreement as to certain quota which 
represent comparative potential maximum exports for each pro¬ 
ducing country for the next five years. An International Rubber 
Regulation Committee will from time to time review the situation 
and determine the percentage of these allotted quota which may 
be exported. Further planting of rubber is prohibited except 
for experimental purposes and then only to a limited extent of 
one per cent, of the quotum allowed to any territory. The 
.Scheme makes provision for funds for research work for the 
furtherance of new uses for rubber, and allows replanting 
to be done on individual estates to the extent of twenty 
per cent, of the existing area. It is hoped that full advantage 
will be taken of this replanting facility in Ceylon to substitute 
at least the poorest yielders of areas, if not entire poor 
yielding areas, with better yielding material up to the eX'tent 
allowed. Planting material is prohibited from export from one 
country to another but Ceylon should now be able to supply from 
trees under experimentation budwood of varieties which would 
greatly increa.se the yield of many of our plantations. Our plant¬ 
ations have been backward in realising the great possibilities of 
budgrafting but the advantages of this and much useful advice 
to be considered in carrying it out are set forth in Dr. Cramer’s 
articles. 
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RUBBER 


THE USE OF IMPROVED PLANTING 
MATERIAL— (Contd.) 


DR. P. J. S. CRAMER, 

FORMERLY DIRECTIOR OF THE GENERAL EXPERIMENT 
Sl'ATION. BVITENZORG 


II. MONOCLONAL PLANTINGS 


W HEN considering what clones we should use the first 
point to study is, of course, the yield. The diffi¬ 
culty is that the yield figures are not entirely 
comparable. Most of the experimental tapping is 
done in the various places according to the prevailing local 
tapping system. In Sumatra we find generally monthly alter¬ 
nation, daily tapping during the tapping months; in Java, alter¬ 
nate day tapping; in the experimental fields of the Rubber Experi¬ 
mental Station trees are always rested on Sundays. In the 
Dutch East Indies most tapping is with ^ spiral, in Malaya with 
4 spiral or | circumference V cut. The figures are often spread 
over various publications and k requires generally some work to 
come to a conclusion on the clonal yields. In this respect we 
may cite an excellent publication, due to the Rubber Research 
Institute, Kuala Lumpur, giving a complete description of the 
principal clones and details about yields, tapping svstem and 
also growth and other secondary characters.— (The History and 
Description of Clones of Hevea Brasiliensis by C. E. T. Mann 
and C. C. T. Sharp). 


Often the question is put to me: What do you consider the 
best clone } On such a question one has to answer with a 
question: for what conditions ? for what purpose ? There are 
clones better suited to a dry climate, BD 5 for instance, and 
other ones which are more wet-climate clones, like Avros 256. 


Some of our highest yielding clones, like Sabrang 24, d'o 
not offer the same certainty as the medium producers, like Avros 
49 and 152. Among the Prang Besar clones there are early 
high yielders and others taking some time before reaching a high 
figure. It is a matter of comparing what is wanted with what 
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the various clones can offer, and this cannot be done too carefully 
as the future results mainly depend on the careful choice of the 
clones to use. 


Of course a plantation should never plant only one or two 
clones, but try to divide the risk by using several clones. In 
its original form the system was to mix several clones in the 
same field. When it comes to thinning out these mixed plantings 
people realise that it would have been better to start from the 
very beginning with monoclonal planting. It is extremely 
difficult to remove one or two clones from such a mixture of 
eight or ten clones and if we only go by individual yields, we run 
the risk of taking out not the poorest yielders, but the clones 
.coming later to a higher yield than others. In a pure mono¬ 
clonal planting the thinning out is still easier, than in a seedling 
field We can limit ourselves to taking out the poorly growing 
or yielding trees. The monoclonal planting has many other 
advantages: the tapping system can be exactly adapted to the 
clone and the tapper will always have the same quality of bark 
under his knife. As a last advantage we may say that the 
monoclonal blocks will give us practically pure monoclonal seeds 
which can be collected without any special attention given to the 
trees frorn which they come. The only condition for monoclonal 
planting is that we must very cat-efully consider the various 
c ones, their advantages and disadvantages before we take our 
decision. Of course the whole of the problem has to be con¬ 
sidered. A small estate starting with a few dozens of acres as 
a new extension under buddings will limit itself to some of the 
well studied Avros clones giving a good deal of certainty; a large 
company which has opened thousands of acres with budded 
rubber can afford to include in its programme a hundred acres of 
a new clone, more uncertain as yet, but offering the possibility 
Ql very high yields. There is now such a variety of clones on 
the market that one can find some for each case. Generally 
speaking a number of at least 4 or 5 will offer a good distribution 
ot the risk, but every year the well established clones become 
more and more certain and may obtain therefore a larger place 
when the various areas and the clones to be used in them are 
planned. By allotting to the better Hevea clones a larger area 
y imiting -the acreage under the more uncertain ones we can 
compensate more or less the pros and cons. After all our pro¬ 
gramme can only reflect the state of our knowledge as it was 
at'iil^ moment of deciding on our plan. 
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In late years the production of new clones seems to have 
come to a standstill; in 1932-33 very few new ones have been 
added to the list; but for some younger ones, like the interesting 
Pilmoor clones in Malaya^ the figures will become more convinc¬ 
ing as we may perhaps see later. The experiment stations are 
again turning a good deal of their attention to seedling selection 
and the young extensions after 1920, which should furnish us 
now with mother trees for new clones have been relatively few. 
There is a sort of balancing action between the two systems of 
improvement; if we want to go on with the seedling improve¬ 
ment we will haA'e to use clonal seeds and for improvement we 
will want new clones; tor arriving at new clones we will have to 
select among seedlings and so we want to see new fields laid out 
with seedlings. “Restriction” will not stimulate the making 
of large extensions but it may not prevent the substitution of 
better material. We may expect that the improvement of plant¬ 
ing material will come somewhat to a standstill for a time, when 
it will be taken up again, a new area of seedling planting may 
follow, but we shall probably see some budgratting going on 
also, were it only to arrive at better seeds and to help seedling 
selection to progress further. 

111. SECONDARY CHARACTERS 

In our former chapters we have already explained that the 
character of primary importance that should guide our choice of 
the clones to be planted is the average yield figure. If this is 
true we should not neglect the secondary characters, like resis¬ 
tance >to adverse conditions and diseases, growth, bark renewal, 
and so on. 

In studying yield figures we must think of the conditions 
for which they were found. A clone which occasionally in a 
dry season has gone back heavily in yield, liice Tjirandji 1. will 
not be recommendable for a very dry climate, unless other 
advantages compensate for this weak point. When the 90,000 
acres of buddings were established in lado-China not a single 
budding had ever been tapped in the country, nor a local clone 
been developed up to the tapping age. In this case the planters 
had to choose the clones to be introduced from the outside, 
simply by analogy. It was logical that clones like BD 5 and 
Avros 49 known as showing in their country of origin a strong 
resistance against drought (not only in relation to growth, but 
also in relation to production) were given a larger place in the 
planting programme than clones like Tjirandji 1. and Avros 256. 
I agree that with all this material we ran a certain risk, but since 
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the end of 1933 a few trees originally introduced as buddings 
from Java and planted on a few estates in Indo-China have 
been tapped experimentally, and the results confirm our views. 

It seems probable that Tjirandji 1. will show under the 
extremely dry conditions of Indo-China (often five months 
without a drop of rain) a heavy fall in its yield, but the very 
high yield of tnis clone during tne wet season may make up tor 
this. But, it is clear that in general we will choose for a dry 
climate a clone which shows among its secondary characters a 
good resistance against drought. In a comparative test con¬ 
taining a series ot Java, Sumatra and Malayan clones in Indo- 
China we find up till now that Tjirandji 3. is the most vigorous 
grower. 

Another climatic factor is wind. When the trees begin to 
develop their dense crown, when they are 3 or 4 years old, they 
are particularly subject to wind damage. This is also true for 
common tlevea seedlings. Some curious iigures aoout tne 
resistance to breakage by wind have been published recently 
by the Avros Experiment Station in Sumatra. When I discussed 
them with the Director, Dr. d’Angremond, during a recent visit 
to the station m Sumatra he asked me: did you ever realise mat 
Hevea is a tree very subject to breakage by wind and in 
connection with it he emphasised the fact that by a lucky chance 
among the first clones developed some have turned out after¬ 
wards to be extremely resistant against wind. Already in the 
early days of the Avros clones, Avfos 3t) was found to suffer 
heavily from wind and was discarded for that reason on many 
estates. From the observations by M. Schmole of the Avros 
Station storms do practically no harm to clones like Avros 49 
and 00. Among tne java clones BD 6 is particularly lesistaiU 
to wind; Tjirandji 1. on the other hand is well known to be very 
subject to it. 1 have seen cases where in young .fields of 
1 jiranaji i. just put into tapping 30 per cent, had been severely 
damaged by wind. 

In this connection another point may be mentioned, which 
is of importance for places where rubber is combined with other 
crops, the density of the crown. With clones like Avros 60 
and BD 5 the crown of a tappable tree is still so open that plenty 
of light can come through. I have recently seen in Sumatra 
coffee fields interplanted 20 by 20 feet with Avros 60 ^ 4 years old 
(girth about 16 in.) where the coffee did not yet suffer from too 
much shading by the rubber, while if the clone used had been 
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Tjirandji 1. or Avros 152, the field would have been already too 
densely shaded. 

The resi.sitance of clones against diseases is another 
secondary character of great practical importance. In a country 
like Indo-China where pink disease (CorUcmm) is one of the 
most dangerous diseases, appearing in 3 to 5 year old fields and 
damaging them to such a degree, that if no effective treatment 
is given in proper time they never will recover from the attack, 
a clone like Avros 50, well known as particularly subject to pink 
disea.se has to be left out. Brown Bast is another disea.se which 
is a bad mark for a clone; if found in the mother tree the bud¬ 
dings made trom it are already suspect. If however, the yield 
of the clone is very hign, it may be that tapping with a shorter 
cut, exhausting the tree less, and .so avoiding the brown bast, 
may still give yields oi an outstanding high figure. 

Wound recovery and bark renewal are other secondary 
characters of importance. In many clones renewed bark has 
new been tapped and in some cases tne yields were so high that 
people were considering it it would not pay to tap very early 
to have early tappable renewetl bark. 

The time when the tree becomes tappable may differ also 
a good deal in various clones. Normally the tendency will be 
to preter clones wnich may be brought into tapping at an early 
age. Here again we must not go too tar, and a well-made 
selection of various clones for tne planting programme may 
compensate, tor besides early yielders also some clones might be 
included, wnicn arrive at tneir hign yields only at an older age. 
From tigures on young trees we expect that I’jirandji 1. is an 
early yielder, like Prang Besar 25, while Tjirandji 16 and BD 5 
are much slower in coming up to a high level. 

The way the buddings grow has also to be considered. We 
have ourselves been inauceu to plant out clones, giving in tne 
first years good yields, which, when we saw afterwards the 
adulit mother trees, appeared so poor, with bent, hanging over 
stems, and poor wound recovery, that we recommended that the 
one year old buddings should be rebudded. In, such cases one 
should not hesitate to go back on an opinion, when good evidence 
shows that one has made a wrong choice. 

A last point to be mentioned in the question of secondary- 
characters is the suitability for being budded; Waringiana 4. has 
a bud reputation in this respect. This factor may vary a good 
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deal and so does the faculty to heal the union, which for instance 
will be much sooner perfect when buddings are made on three 
year old stocks, with clones like Avros 50 and 152 than with 
BD 5. 

If a first rate clone presents difficulties with the budding, 
that should not be a reason to reject it, but only for paying 
special attention to the work. Generally there will be a 
tendency from the budders themselyes up to the manager, to 
prefer easily budded clones, and we know of instances where it 
took quite a time to arriye at a complete stand of a difficult 
budder. 

(To he continued). 





Douirobimn Pierardi Roxb. 
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NOTES ON ORCHIDS CULTIVATED 
IN CEYLON 

DENDROBIUM PIERARDl ROXB. 

K. J. ALEX. SYLVA, F.R.H.S., 

CURATOR. HENKRATGODA liOTANIC GARDENS, GAMPAHA 

T his is a free flowering and easily grown species and 
should find a place in any orchid collection. It is 
indigenous to the northern parts of India where it 
thrives on the trunks of trees; it became popular among 
decorative, plants when it was first introduced to the Calcutta 
Botanic Gardens by M. Pierard whose name it perpetuates. 

The long pendulous stems often extend to six feet and more, 
dhe young pseudo-bulbs bear well-set shining green, lance¬ 
shaped, succulent leaves, four or five inches long and about 
one and a half inches broad. 

A profusion of long-lived flowers is borne singly or in 
clusters up to four, on the mature leafless pseudo-bulbs nearly 
every third month. Each individual flower is rarely more than 
two inches across. I'he petals and sepals are waxy and a pale 
mauve, delicately tinged with rose and the broad flat labellum is 
of a buff primrose shade, with a downy upper surface, the throat 
being streaked with purple. 

Culture .—It is not an uncommon sight to find the plant in 
young growth clothed with tender leaves, mature and bare 
pseudo-bulbs and others in bud or with clusters of fully oj>ened 
flowers, at one and the same time. It is, therefore, very neces¬ 
sary that the compost used for this particular species should be 
fairly rich and also of a moisture-conserving texture suited to 
these requirements. 

It thrives best in a mixture made up of sterilised coconut 
husk, flaky leaves, bon.es and dried cakes of cowdung in equal 
parts, finished off with a top-dressing of moss. 

It is advisable to examine well-grown specimens frequently. 
Those that are completing their growth should be placed where 
more light can reach them, so that slightly drier conditions may 
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be maintained, although the plants should not suffer from dry¬ 
ness, as the roots will be very active, and any check received 
from a period of dryness will prevent them from completing their 
growth. 

The plants are best cultivated in pans or wooden baskets 
and will display themselves to advantage when in bloom, if 
suspended from the roof. 

After potting this orchid needs regular watering especially 
when young leafy shoots appear, but when the flower buds are 
developing on mature stems a gradual increase of heat and 
decrease of moisture will be needed to assist in the full develop¬ 
ment of flowers. 

Owing to its free growing habit and subsequent drain on 
the compost, periodical top-dressings should be given and a 
complete overhauling made every second year. 

Propagation of the stock can be effected by placing small 
balls of coir or moss near the young shoots that appear on the 
nude stems, and these may be removed when sufficiently rooted. 
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GINGER MANURIAL AND CULTURAL 
EXPERIMENTS 

A. W. R. JOACHIM. Ph. D. (LOND.), F.I.C.. 
DIP. AGRIC. (CANTAB.), 

AGRICULTURAL CHEMIST, 

AND 

H. A. PIERIS, B.A. (CANTAB.). 
A.I.C.T.A. (Trinidad), 

DIVISIONAL AGRICULTURAL OFFICER. CENTRAL 


INTRODUCTION 


I N the May 1933 issue of this Journal an account was given 
of preliminary manurial trials carried out with ginger at 
Siyambalagoda in the Kandy district. The results 
obtained were so encouraging that it was decided to con¬ 
tinue these trials on a more extensive scale. In addition to 
manurial experiments, varietal trials and experiments to deter¬ 
mine the optimum seed rate for ginger and the best method of 
planting the crop for curing purposes were included in the experi¬ 
mental programme. The new trials were carried out at Giragama 
about five miles from Peradeniya in the centre of a ginger grow¬ 
ing area. The experimental area was a fairly steep hillside, 
undulating in parts, but typical of ginger growing land in the 
Province. Plates I and II will give some idea of the nature of 
the land under experiment. 


MANURIAL AND VARIETAL TRIALS 

The manurial experiments were designed to determine (1) 
which of two varieties (the local and the Nugegoda—a degene¬ 
rated type of Cochin ginger) was the better yielding, (2) the 
effect of manuring on yields and the relative efficacies of artificial 
and cattle manure on each variety, (3) the effect of liming, (4) 
the effect of a mulch of straw, and (6) the interaction between 
the various factors concerned. 


DESIGN 

The randomised block method of field experimentation was 
adopted owing to the large number of treatments involved and 
the varying configuration of the land. Three blocks each 
containing 24 randomised plots, one for each treatment, were 
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marked out so that, as far as possible, each plot ran down a 
slope of the hillside. This would be apparent from Plates I and 
11. The plots in a block were separated from each other by a 
drain one foot wide and four inches deep. Owing to the nature 
of the land the plots could not all have been of one shape, but 
they were all of the same size viz. 450 sq. ft. or one-ninety third 
of an acre approximately. 


SOIL 

Ihe area had been uncultivated for several years and was 
thick with weeds prior to cultivation. The analysis of a 
representative sample of soil from the area, seen in Table 1 
below, shows that it is a silty loam, well supplied with nitrogen 
and organic matter, and acidic in reaction. Due to its high 
clay content, it should be well supplied with potash. Compared 
with local soils it is definitely fertile and the comparatively high 
yield obtained from the control plots is therefore not surprising. 

TABLE I 
Mechanical Analysis 

% 


Moisture 

273 

Coarse sand 

21 75 

Fine sand 

24-87 

Silt 

27-50 

Clay 

21-25 

vSesquioxides, etc. 

-88 

Difference 

1-02 


100 00 


Chemical Analysis 


Nitrogen -137 

Loss on ignition 1T56 

Reaction (Pii) 6-5 

TREATMENTS 

t number of treatments was 24, made up of combinations 
of the following: 


V^arieties 

Manorial treatments 


Liming 

Cultural treatments 


2— Nugegoda and local ginger 

3— /No manure 

j Cattle manure 
(Artificial manure 



2—I No mulch 
I Straw mulch 




Photo, Plate 1. The nature of the land under experiment S. Rcrtus 
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Though there were only three replications of each treatment, 
the number of effective replications for comparisons of means 
of major treatments was considerably higher. Thus in the 
case of varieties the means of 36 plots are compared. So also 
with the comparison of liming against no liming and mulching 
against no mulch. Comparisons of the three manurial treat¬ 
ments are based on the means of 24 plots. 

The complete set of treatments is shown in Table II below. 
In this and subsequent tables N will signify Nugegoda ginger, 
G local or Giragama ginger, 5 straw mulch, L lime, C cattle 
manure, and A artificial fertilisers. 

TABLE II 
Treattm^tts 

Number Designation 


1 

N ugegoda 

No manure 

No lime 

No straw 

N 

2 

» 1 

y y 

, , 

Straw 

N S 

3 

1 f 

y y 

Lime 

No straw 

N L 

4 

) ? 

y y 

y y 

Straw 

N L S 

5 

Local 

y y 

No lime 

No straw 

G 

6 

y ) 

> } 

y y 

Straw 

G S 

7 

) 1 

»» 

Lime 

No straw 

G L 

8 

) 1 


y y 

Straw 

G L S 

9 

10 

Nugegoda 

y y 

Cattle 

manure 

» > 

No lime 

y y 

No straw 
Straw 

N C 

N S C 

11 

12 

y y 

y y 

y y 

Lime 

y y 

No straw 
Straw 

N L C 

N L S C 

13 

Local 

y y 

No lime 

No straw 

(j c 

14 

y y 

y y 

y y 

Straw 

G S C 

15 

16 

> » 

y y 

y y 

y y 

Lime 

y y 

No straw 
Straw 

(i L C 

G L S C 

17 

18 

19 

20 

Nugegoda 

Nugegoda 

1 » 

) 1 

Artificial 

manure 

Artificial 

manure 

y y 

y y 

No lime 

No lime 
Lime 

y y 

No straw 

Straw 

No straw 
Straw 

N A 

N S A 
NLA 

s a 

21 

Local 

y y 

No lime 

No straw 

G A 

22 

23 

24 

) » 

1 » 

} ) 

y t 

y y 

»I 

y y 

Lime 

y y 

Straw 

No straw 
Straw 

G S A 
GL A 

G L S A 
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PLANTING DETAILS 

Lime was applied on the limed plots at the rate of 15 cwt. 
per acre three weeks before planting. Cattle manure was forked 
in at the rate of 2 cwt. per plot or 9-3 tons per acre, a day or 
two before planting. The artificial fertilizer consisting of a 
mixture of equal parts of sulphate of potash, sulphate of 
ammonia and superphosphate was applied at the rate of 6 lb. 
per plot or approximately 5 cwt. per acre, a day before planting. 
The seed ginger was divided into small sets and planted in holes 
18 inches apart at the rate of 15 lb. per plot, there being 240 
holes to a plot. The seed rate was therefore about 12-5 cwt. 
per acre. Paddy straw was used as a mulch at the rate of 16 
bundles or about 40 lb. per plot, equivalent to 35 cwt. per acre. 

The area had previous to blocking been, mamoty-dug twice. 
Weeding was carried out periodicallv. The crop was planted 
between the 26th and 28th Aoril, 1933 and harvested between 
the 8th and 12th January, 1934. Owing to the heavv rainfall 
conditions experienced throughout the growing period a few of 
the sets were affected by a rot caused bv Rhirortovin ^olnvi and 
Pythium spp. These were taken in hand by the Mvcologist in 
good time and no further trouble was experienced. The results 
shown in Table TTI are actual weights of ginger obtained per 
plot and are not corrected for losses due to disease. Each plot 
was separately harvested, care bqing taken that as few rhizomes 
as possible were left in the soil. The rhizomes were carefully 
washed without delay and weighed as soon as the wash water 
had drained off. 

Table III shows the actual weights of green ginger in lb. 

A glance at this table will show the great variation in yields 
due to the different treatments. The mean yield varies from 
117-8 lb. in the Nugegoda untreated plots to 184-8 lb. in the 
local artificially manured and mulched plots, a variation of 44-7 
per cent, on the average yield. The table also brings out clearly 
the variation in block yields. Block C which has the steepest 
gradient and hence the greatest erosion, registers the lowest 
yield, while block A which is most favourably situated shows 
the highest total yield, the yiqjd variation between the two being 
nearly 33 per cent, of the general mean. 

ANALYSIS OF DATA 

The statistical analysis of variance of the data indicates that 
the yield differences due to variety, manuring and mulching are 
definitely significant, while those due to lime and the interactions 




Photo. Plate 11. Tlie harvested ginger L. S. Hertus 
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TABLE III 

Yields per plot in lb. of raiv ginger 


'fK^atmcnts 

A 

Blocks 

B 

C 

Total 

Mean 

1. 

N 

150-5 

120 

83 

353-5 

117-8 

2. 

N S 

151 

123 

118 

392 

130-7 

3. 

N L 

142-5 

100 

111 

353 5 

117-8 

4. 

N L S 

191-5 

121 

97-5 

410 

136*7 

5. 

G 

142 

166 

106 

414 

138 0 

6. 

G S 

167 

170 

132 

469 

156-3 

7. 

G L 

142 5 

142-5 

106 

391 

130 3 

8. 

G L S 

130-5 

149 5 

128 

408 

136-0 

9. 

N C 

166-5 

149 

103 

418-5 

139-5 

10. 

NSC 

195 

144 5 

117-5 

457 

152-3 

11. 

N L C 

180 

171 

81 5 

432-5 

144-2 

i2. 

N L S C 

237 5 

184-5 

121 

543 

181-0 

13. 

G C 

236 

150-5 

148 

534-5 

178 2 

14. 

G S C 

182 

163*5 . 

154 

499-5 

166-5 

15. 

G L C 

150 5 

175-5 

100 

426-0 

142-0 

16. 

G L S C 

152-5 

202 5 

156-5 

51T5 

170-5 

17, 

N .\ 

169 

162-5 

102*5 

434 

144-7 

18. 

N S A 

182-5 

163 

121 

466-5 

155-5 

19. 

N L A 

153-5 

140 

107 

400 5 

133 5 

20. 

N L S A 

201 

189-5 

111 

501 5 

167-2 

21. 

G A 

155 

153 5 

118 

426 5 

142-2 

22. 

G S A 

178-5 

206 

170 

554-5 

184 8 

23. 

G L A 

155-5 

158 

147 5 

461 0 

158-6 

24. 

G L S A 

183 

195 

170 

548 

182 7 


Total 

4095-5 

3800 5 

2910 

Grand 



Total 10-806 

General 

Mean 150085 

between the different factors concerned with yield, are not signi¬ 
ficant. The yield results for each of the different treatments are 
summarised in Tables IV to below and are shown graphic¬ 

ally in Plate 111. The figures represent the amounts of green 
ginger. 

TABLE IV 


Effect of Variety 


Nug^egoda (average of 36 plots) 

lb. per 
plot 

143 4 

cwt. /acre 
119-1 

tons/acre 

5 95 

% 

of mean 
95-5 

Local (average of 36 plots) 

156-8 

130-2 

6 50 

104 5 

Difference 

13-4 

11-1 

0-56 

9 0 

Signifloant dilTerenoe (P=r *oi) 

13 3 

11 1 

0 56 

9 0 
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Local ginger is therefore a significantly better yfelder than 
Nugegoda ginger, the probability being 100 to 1 of this being so. 
An increase of over half a ton per acre or 9 per cent, is obtained 
under the conditions of the experiment, the general average yield 
being 6-23 tons per acre. 


TABLE V 
Effect of ManuiHng 


lb. per 
plot 

No manure (average of 24 plots) 133 0 

cwt./acre 

110-4 

tons/acre 
5-50 

o/ 

/o 

‘ of mean 

88-6 

Cattle manure 
(averagfe of 24 plots) 

159 3 

132 2 

6-61 

106 1 

Artificial manure 
(average of 24 plots) 

1580 

131-2 

6-56 

105-5 

Difference between 2 & 1 

26*3 

21-8 

‘1-09 

17-5 

,, M 3&1 

250 

20-8 

1-04 

16-7 

„ M 2&3 

13 

10 

0-05 

0-8 

Significant difference (P= 01) 

12 4 

13 9 

0 69 

11 2 


The above table indicates thixt manuring with cattle manure 
and artificials at the rates stated produces definitely significant 
increased yields, the probability being over 100 to 1 that this is 
*actuallv the result of the treatments. The increases in each case 
are just over a ton of green ginger per acre or about 17 per cent, 
of the mean yield. The difference between the average yields 
from the two types of manuring at the rates applied is wholly 
insignificant. This result is not unexpected as the cattle manure 
used at Giragama conitained on the average -33 per cent, potash, 
equivalent to about 70 lb. per acre, while the artificial mixture 
contained about 89 lb. per acre of this constituent. On the 
other hand the organic matter of the cattle manure and its 
higher nitrogen content '(•4 per cent or 83 lb. per acre against 
37 lb. in the artificial mixture) would tend to counterbalance 
any increased yield differences which the higher potash content 
of the artificial mixture would give. 

It would be interesting here to compare the above yield 
data with those obtained previously at Siyambalagoda. The 
control plots at Sivambalagoda gave an averacre yield of 4-53 
tons per acre and' the complete mixture plots 8-72 tons ner acre, 
against, yields of 5'50 and 6'56 tons respectively at Giragama. 
The higher yields obtained from the completely manured plots 
last year can almost entirely be attributed to the much larger 
quantity of fertiliser applied. The rate of application of the 
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mixedi fertiliser was then 15 cwt. per acre against 5 cwt. on 
this occasion. On the other hand the control plots gave a 
hiffher average yield this year. This is mainly due to the Gira- 
gama soil having been uncultivated for a long time and being 
much richer in fertilising constituents than the Siyambalagoda 
soil, and to a lesser extent to the fact that the control figure in 
Table V represents the average of all plots without manure 
including those which had been mulched. The importance of 
the soil factor in ginger yields is therefore apparent. 

Another point of note is the relative accuracies of the two 
manurial trials. The standard error of the mean treatments at 
Siyambalagoda was 9-7 per cent, or -58 tons per acre and the 
significant difference for a 100 to 1 probability 41-8 per cent, or 
2’5 tons At Giragama for comparisons between manurial 
treatments the standard error was as low as 2-9 per cent, or T8 
tons with a significant difference of 11-2 per cent, or -69 tons. 
The accuracy of this experiment is therefore seen to be nearly 
four times that of the previous one and can be attributed largely 
to the much greater number of replications involved. 

TABLE VI 
Effect of Liming 

lb. per % 


Limed plots (average of 36) 

plot * 
149’6 

rwt./acre 

124 2 

tons/acre 

6*21 

of mean 
99*7 

Non-limed plots (average of 36) 

150*5 

125*0 

6*25 

100*3 

Difference 

0 9 

0*8 

0*04 

0*6 

SigniflGant difference (P- 01) 

13 3 

11 1 

0 56 

0 0 


It will be noted from the above table that the differences 
due to lime are wholly insignificant. Liming would therefore 
appear to be unnecessary for ginger even when the crop is grown 
on acid soils. On examining the date of the limed plots in 
greater detail, it is noted that whilst the Nugegoda variety shows 
an increase of 5-5 cwt. per acre as a result of liming, the local 
variety registers a decrease of 7T cwt. These differences are 
not however significant. 

TABLE Vn 

Effect of Mulching 

lb. per % 



plot 

cwt. /acre 

tons/'acre 

of mean 

Mulc^hed plots (average of 36) 

1600 

132-8 

6*64 

106-6 

Noti-mulched plots (average of 36) 140*1 

116-3 

5*81 

93-4 

Difference 

19-9 

16-5 

0*83 

12-2 

tlynHlMMt dHlMWiM (P= 01> 

13 3 

11 1 

0 56 

9 0 
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A mulch of straw is seen to be definitely beneficial for 
ginger, an increase of 16-5 cwt. per acre or 12-2 per cent, of the 
mean yield being obtained by this agricultural treatment. The 
reasons for the increase are twofold. There is in the first 
instance the physical effects of the mulch on moisture conserva¬ 
tion and check to weed growth. The season having been a 
very wet one, the effect of the mulch on water conservation was 
of little importance. A more important reason for the increase 
is probably connected with the chen>ical and biological effects 
of decomposed straw. Owing to optimum moisture conditions 
for decomposition, the straw had broken down almost completely 
in the short period of about two months and the mulched plots 
had doubtless derived the fullest benefits therefrom. Paddy 
straw contains about 35 per cent, of organic matter and 1*5 per 
cerkt. of pota.sh. At the rates applied, the amounts of organic 
matter contributed by the decomposed straw mulch would be 
approximately 1,370 lb. and of potash about 58-5 lb. per acre. 
This amount of poitash alone would account for an appreciable 
increase in yield. An experiment to determine which of the 
two sets of factors concerned contributes more to increased yield 
has been laid out at the .School Farm, Peradeniya this season. 

In Table Vdll below are shown the effects of manuring and 
cultivation. As liming has been found to have had no influence 
on yields, the yields of the limed plots are reckoned along with 
those of the non-treated or mulched plots as the case may be. 

TABLE VIII 

Effect of Manuring and Mulching 




lb. per 

cwt. ; 

tons/ 

o/ 

/<» 



plot 

acre 

acre 

of mean 

1. 

No treatment (averafjfe of 12 plots) 

1260 

104-6 

5 23 

73 4 

2. 

Cattle manure alone 






(avcrSgc of 12 plots) 

151 0 

125*5 

6-28 

100 0 

3. 

Artificial manure alone 
(average of 12 plots) 

143-5 

119-2 

5-96 

95'6- 

4. 

Cattle manure -f mulch 
(average of 12 plots) 

167 6 

139-2 

6-96 

1117 

5. 

Artificial manure -j- mulch 
(average of 12 plots) 

172-5 

J43-2 

7-16 

114 9 


Difference between 2 & 1 

25 0 

20-9 

1-04 

16*6 


M „ 3&1 

17-5 

14-6 

0-73 

11-8 


M „ 4&1 

41-6 

34-6 

1-73 

38*3 


M „ 5^1 

46-5 

38*6 

1-93 

41*5 


,, „ 4&5 

4-9 

4 0 

0-20 

3 2 


Slgnifioaiit difference (P^ 01) 

23 7 

19 7 

098 

15 8 
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A glance at this table will show that by artificial manuring 
and mulching an increase of 38-6 cwt. or nearly 2 tons of green 
ginger per acre was obtained over non-manured and non-mulched 
ginger. Cattle manure and mulching at the rates applied gave 
an increase of about 34-6 cwt. I'he small difference between the 
two combined treatments is not at all significant. Cattle manure 
alone gave an increase of about 21 cwt. and artificials alone about 
14-5 cwt. per acre. 

Though it would appear from the table that the effect of 
mulching is greater with artificials than with cattle manure, the 
detailed statistical analysis indicates that there is no significant 
differential response of mulching to manorial treatments. The 
only correct conclusion that could be drawm from the data is that 
mulching and manuring, singly and conjointly produce signifi¬ 
cant increased yields. There would however appear to be some 
indication that when cattle manure is used for manuring ginger, 
mulching is not so necessary as when artificials alone are applied. 

ECONOMICS OF MANURING AND CULTIVATION 

The data shown in Tables VII and VIII may be used to 
determine the relative economic returns from the various types 
of manuring and cultivation. In the balance sheet shown in 
tabular form below the cost of straw is reckoned at 50 cents a 
cwt., a low grade material being sufficient for the purpose. The 
cattle manure is valued at Rs. 2/- per cartload or Rs. 4/- per ton 
of two cartloads. I'he price of ginger is reckoned at Rs. 2/- 
per cwt. 

It will be seen from the above table that the application of 
cattle manure and artificals along with straw will be productive 
of increased profits in the neighbourhood of Rs. 20/- per acre, 
if raw ginger is reckoned at Rs. 2/- per cwt. Where cattle or 
artificial manure alone is used, rx) increased profits are obtained 
at this price of ginger. The reverse appears to be the case. 
The nett returns shown in the table will however vary to some 
extentt. 

From the results of this experiment, and with ginger at a 
price of Rs. 2/- per cwt, it may be concluded that the manuring 
of ginger grown on vh-gin soils with artificials or cattle manure 
alone, will not be conducive to increased profits. Accompanied 
with mulching, however, increased profits can be secured even 
these soils. On poor eroded soils, on the other hand, as at 
SlWrhbalagoda, manuring will appear to be definitely bene¬ 
ficial. Mulching alone has given an increased profit of about 
Rs. 20/- p^r acre even on fertile soil. 
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CONCLUSIONS 

It is recommended therefore that in all areas where gingei 
is grown, straw mulching be established as a definite practice, 
as even at a price of Rs. 1/50 per cwt. of raw ginger an increased 
profit can be assured. When prices are about Rs. 2/- per cwt, 
mulching and manuring with artificials are recommended. A 
mixed fertiliser is advisable, but the application of about 200 lb. 
per acre of sulphate or muriate of potash alone will be beneficial 
if accompanied by mulching. When artificial manures are 
expensive the fullest use should be made of cattle manure if it 
is available. 

SEED RATE EXPERIMENT 

In order to determine to what extent the seed rate affected 
yields of ginger, a simple experiment was laid out in the form 
of a Latin Square. The ginger was intended to be planted out 
at the rates of one ton, half ton and one-third ton per acre of 
seed ginger, the local variety being used for the purpose; buit 
■the actual quantities applied worked out at one ton, -56 tons and 
•33 tons respectively. The size of each plot was 80 square feet, 
the number of holes per plot being 50, The holes were heavily 
manured with cattle manure as in the local method of planting. 
I'he yields per plot are shown in the plan below to the nearest 
lb. of green ginger. 

Columns Total Mean 


101 33-7 


108 36 0 


102 340 

Total 102 103 106 311 

Mean 34*0 34’3 35'3 General Mean 34‘6 

The treatment totals and means are as follows: 

Seed rate Total lb. lb. per plot 

A 1 ton/acre 135 450 

B -56 ,, 95 31-7 

C -33 „ 81 270 






Plate IV. Typical bunched ginger obtained in the local planting method 
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The statistical analysis of the data shows that the effect of 
treatment is clearly significant. The results are expressed in 
cwt. per acre and as multif)les of the seed rate in Table X. 


TABLE X 


Seed rate 

lb. per plot 

Cwt./acre 

Tons/acre 

Fold 

1 ton per acre 

45 

219 

10-95 

10-9 

56 ,, ,, 

31-7 

154 

7-7 

13-8 

33 ,, ,, 

27 

131-3 

6-56 

19-7 


It will be observed that the seed rare of one ton per acre 
has given the highest yield return and the seed rate of -33 tons 
the lowest yield. Expressed in terms of the seed rate the yields 
however show an increase with decreasing seed rate. Thus 
the yield return from one ton per acre is about 11 fold, while 
that from -33 tons per acre is nearly 20 fold. T.he nett returns are 
however greater with the higher seed rates and it would appear 
therefore that from the practical standpoint the higher seed 
rates are preferable. A further investigation is however neces¬ 
sary to confirm these observations and experiments to this end 
have been started this .season. One further point about this 
seed rate trial needs mention. The yields obtained, compared 
with those of the manurial trials, are appreciably higher. The 
high yields can be attributed to the very favourable situation 
of the plats and their good soil condition and are yet another 
instance of the effect of soil conditions on yield of ginger. 

EXPERIMENT TO DETERMINE THE BEST METHOD OF 
PLANTING SEED GINGER FOR CURING PURPOSES 

Another simple experiment to determine whether the plant¬ 
ing of seed ginger in large hands (approximately 3 inches by 
5 inches) as practised locally, is preferable to planting in small 
pieces as in Jamaica, from the standpoint of both yield and type 
of rhizome, was carried out in four randomised blocks each 
containing a pair of plots. Selected local ginger was planted 
in holes manured with cattle manure at a distance apart of 
15 in. by 15 in., there being 60 holes to each plot. The plots and 
blocks were separated from one another by narrow drains. The 
seed rate worked out at about 2,7221b. per acre. 

The results are shown in Table XI below and typical hands 
from the two sets of plots shown in Plates IV and V for 
comparison. 
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TABLE XI 


Blocks 

Local Method 
lb. per plot 

Jamaica Method 
lb. per plot 

1. 

46-5 

44-5 

2. 

43-5 

42-5 

3 

37-5 

34-5 

4 

32-0 

29-0 

Total 

159-5 

150-5 

Mean 

39-9 

37-6 


Difference 2-3 

Significant difference (P- -01) 8-1 

A statistical examination of the data shows that the average 
yield difference is definitely not significant for a probability of 
100 to 1, though it amounts to about 10 cwt. per acre. The 
types of hands obtained appear however to be different. In the 
case of the Ceylon method of planting, the hands from a single 
set are small in size and, though numerous, bunched together. 
The 'fingers’ too are very numerous. These characteristics are 
disadvantageous for curing. The hands from the small sets as 
in the Jamaica method appear on the other hand to be larger in 
size, are much less bunched together and separate quite easily. 
They are decidedly superior to the bunched hands for curing. 
It is likely however that even better ginger for curing purposes 
might be obtained by planting small sets with not more than 
two ‘eyes’ to a set, in holes at closer planting distances than 
those adopted in these trials. The point is being investigated 
by the Economic Botanist this season. 

SUMMARY 

Manorial, varietal, and cultural trials carried out with ginger 
at Giragama, the centre of a ginger growing area, during 1933, 
have indicated that under the soil and climatic conditions of 
the district; 

(1) The local variety is a significantly better yielder than 
the Nugegoda variety (a type of degenerated Cochin ginger 
mixed with Calicut ginger), 

(2) Manuring with artificials at the rate of 5 cwt. per acre 
is equivalent to manuring with cattle manure at 9-2 tons per 
acre. Both types of manuring give significantly higher yields 
than non-manured ginger. 





plate V. Typical hands obtaine 



353 


(3) A straw mulch produces a significant increase in 
yield. 

(4) Liming is no advantage from the standpoint of yield. 

(5) With raw ginger at Rs. 2/- per cwt., an increased 
profit of about Rs. 20/- per acre can be obtained by manuring 
atid mulching or by mulching alone. 

(6) Average yields of ginger vary appreciably with the 
soil type. 

(7) The optimum seed rate for ginger, .so far as these trials 
show, IS about a ton per acre. The proportional yield increase 
is however greater with decreasing seed rate. 

(8) If ginger curing is the object in view, the planting of 
ginger in small sets would appear to be preferable to planting 
in large hands as is done locally. 
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THE AVOCADO PEAR* 

T he Avocado Pear is a comparatively recent introduction to 
horticulture although it has been cultivated in Mexico and Central 
America from very early time's. In these countries the fruit is 
cultivated around dwellings, no large plantations exist and very 
little care has been taken with its cultivation. During the last 
thirty years or so, horticulturists in California and Florida have* devoted 
attention to its cultivation and the vege'tative propagation of superior varie¬ 
ties. In these two States the cultivation of the Avocado has betome of 
commercial importance. It is also cultivated largely in the West Indies 
and Hawaii. 

The commercial aspect of Avocado culture has been especially empha¬ 
sised since 1910 when explorers from the United States of America were 
sent to Mexico and (iualemala to obtain the best varieties cultivated in those 
regions. The California Avocado Association, which was organised in 1915, 
has influenced the development of the industry and its committee has rendered 
valuable service by the registration and classilication of varieties. ITie Year 
liook of this Association for 1931 contains a list of 400 varieties including 
names of Avocados published in the We'st Indies and Hawaii. 

A co-operative marketing agency, founded by the Calavo growers of 
California, in 1924, assists with the marketing of the fruit, and a similar 
organisation exists in Hawaii, shipping tlie^ Inuls to American Markets. 

The Avocado is now cultivated in most tropical and sub-tropical countries 
although it has nott yet become as popular elsewhere as it is in America. 

The date of the introiluction of the Avocado into Malaya is uncertain 
but Ridley mentions that trees were fiuiiing in Singapore in 1902. The 
Avocado was also being cultivated at the (rovernment Experimental Planta¬ 
tion, Kuala Lumpur in 1908. A few of these trees fruited in 1913 and, 
early in 1914, the present writer advtxatcd extending the ('ultivation of tlie 
fruit. Since that date the Avo<'ado has been grown on a small scale in 
different parts of the Peninsula and lias fruited well both in the plains and 
at the “Cap” 2,800 feet alK)ve sea level. During the last decade, seedlings 
have been distributed by the Department of Agriculture; in spite of this 
lact, the fruit is not as widely known, even among Europeans, as it 
deserves to be. This is probably due to the* fact that a taste for the fruit 
has to be acquired, in consequence of which it is rarely seen in the* local 
markets. 


BOTANICAL 

The Avocado Pear belongs to the Natural CJrde*r JjiUYaceae and is there¬ 
fore related to the Cinnamon. The' varieties under cultivation are of two 
spi^cies, viz. Per sea gratis sima, Guertn (syn. P. americanaf Mill.) and 
P. drytnifoliay Cham, and Sclilecht (syn. P. americana var. drymifoliay Mez.) 
The former species include the West Indian and Guatemalan types or races 
and the latter the Mexican types. 

* J, Lambuurne in The Malayan AgficuUuml Journal, Vol. XXJI, No. 3, March, 
1934. ^ 
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It is a tree of me<liuni si^ie, attaining a height of 20 to 30 feet under 
cultivation, but in Central America it is recorded that old trees reach a 
height of 60 feet. 

The tree may be either erect, compact, or spreading in habit. The bark 
of the trunk and older parts of the branches are grey in colour while? the 
tips are smooth and green. The leaves are alternate, crowd<?d near the ends 
of the branches and vary in shape from lanceolate to ovate or even obovate 
with blunt to acuminate tips. The blades of the leaves vary from 3 to 4 
inches to as much as a foot in length, light to dark-green in colour, smooth 
and shining above and glaucous beneath. Tiie flowers are small, yellowish- 
green in colour, complete? with both stamens and pistils, and they are borne 
m racemes near the ends of the branches. 

Stout’s investigations on the Avocado have enabled liim to classify 
varietie's into two groups (1) those ((iroup Aj ia which the flowers function 
as pistilates or lemales in the forenoon and staminates in the afternoon and 
those ((iroup B) which function as males in the forenoon and females in 
the‘ afternoon. 'File flowers open synchronously in sets and there are nor¬ 
mally two periods of opening. In Group A the first period of opening 
takes place in the forenoon when the stigmas are receptive. The?se flowers 
close at about midday and open again lor the shedding of pollen in the 
alternoon of the following day. In Group B the flowers open for the first 
or female phase in the afternoon, close in the evening, opening again for 
shedding pollen on the following morning or on the morning of the third 
day. 'Ihere is a certain amount of overlapping as regards opening and 
closing of llowc^rs, especially under unfavourable weather conditions whein. 
the first and second openings of the flowers are often delayed. Some 
varieties have been found to produce? excellent crops of fruits in the absence 
of trees of another group, but despite these observed instance's in which 
trees are not dependent upon cross-pollination, Stout considers that inter¬ 
planting of reciprocating varieties is normally advisable to ensure? that proper 
pollination takes place which is essential to the protluction of fruit. 

VARIETIES 

The varieties of both species of Avoi ado arc closely alike in many 
respects ; the differences between the different races are briefly as follows : 

1. Leaves anise-scented, skin of fruit thin and membranous (rarely 

more than 1/32 inch thick) Persca dry mi folia, Ihe Mexican race. 

2. Leaves not anise-scented, skin of fruit thicker (from 1/32 to J inch 
in thickness) Persea gratissima : 

(a) Fruit ripe in summer, skin usually not more than 1/16 inch thick, 
leathery in texture—West Indian Race'. 

(b) Fruit ripening in winter and spring, skin 1/16 to J inch thick, 
woody in texture—Guatemalan Race. 

The Mexican race is a native of the Mexican highlands and will there¬ 
fore withstand cold conditions. 

The We?st Indian race has been developed in the tropical lowlands of 
Guatemala, while the Guatemalan race is a product of the highlands, bul 
there are intermediate forms. 



356 


Other distinguishing characters are that the flower of P. drymifolia 
IS more pubescent and tlie underside of the leaf more glabrous than that of 
P. gratissima. llie fruits of both specie's vary in, size but those of P. 
drymijolia are usually smaller than those of P. gmtissinia. They vary in 
size from a few ounces to three pounds; in shape from round to oval and 
pear-shaped, and in colour from green to purplish-black. The fruit is a drupe 
having a single large seed, often 2 inches in diameter, in the centre. The 
ediblef portion of the fruit is between the skin and the seed, and when ripe 
is of the consistency of butter, cream coloured to green near the skin, of 
a nutty flavour and contains a large percentage of fat. 

The varieties cultivated in Malaya vary considerably in size, shape, 
and also colour of the fruit, but the majority belong to the West Indian 
race. The Mexican type is little known, but a few seedling trees are 
growing at the ('entral Experiment Station, Se'rdang, although they have 
not yet fruited, in Malaya, the West Indian varieties are suitable for 
cultivation from sea level up to ai: elevation of about 3,000 feet. I'he 
Guatemalan varieties are said to withstand both cold and heat, also a dry 
climate, while the Mexican varieties are said to withstand a few degrees 
of frost. These two races may thrive at higher elevations in this country. 

In selecting varieties for cultivation, preference should be given to 
those with fruits of medium size, say 12 to 16 ounces. The fruit should 
be of good flavour, the skin tough, leathery and of moderate thickness, 
so that they will withstand transport for some distance. The seeds should 
be small and not loose in the cavity otherwise the flesh may be injured in 
transit* 


PROPAGATION 

Propagation locally has been by* seed, but the disadvantage of this 
method is that the offspring cjinnot be relied upon to come true to the 
parent type; the Avocado is therefore usually propagated by budding or 
grafting. 

Attempts have been made to propagate the Avoc'.ado by marcottage 
but so far without success, although it is reported that, after numerous 
failures, well-rooted plants have been obtained by this method in the 
Philippines. 

By planting seedlings in beds and laying them down for propagation 
by the etiolated shoot method, rooted shoots have been obtained, but so 
far the difficulty in obtaining authentic planting material has made this 
method impracticable. A stock of budded material is, however, being 
raised by this Department and will be available in the near future when 
budded plants of known origin have been established b> the etiolation 
method may prove useful for rapidly increasing supplies of reliable planting 
material. 

"Hie most wmmon method of propagation is by budding and grafting, 
and the best stocks to use for this purpose in Malaya are seedlings of our 
local varieties. In California, the Guatemalan race has been budded on to 
stocks of the Mexican race with the object of giving hardiness to the 
former, but in the even climate of the plains of Malaya hardiness is a poiiit 
of little if any importance. 
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Raishtg Stocks ,—The seeds should be planted as soon as possible after 
removal from the fruit. They should be planted pointed end upwards in 
loose sandy soil, in boxes or se^ed beds and after germination the seedlings 
should be transplantcfd into large bamboo pots or into nursery beds at 
about 18 inches apart. Cicrmination takes place in a short time and seed¬ 
lings are ready to bud in six to eight months, when the stems will be 
about one half inch in diameter. It is essential that seedlings to be used 
as stocks should be maintained in vigorous growth. 

Budding Methods .—Several methods of budding Avocados are recom¬ 
mended and have been successful in other countries. 

It should be borne in mind, however, that skill and patience are required, 
and above all a very sharp budding knife. For the benefit of those who 
do not understand the various methods of budding, they are described 
briefly as follows : 

The ‘inverted T’ method is performed by making a J/ shaped incision 
in the bark of the stot;k an inch or two from the ground with the blade 
of a sharp knife. Buclwood is then procured from shoot of recent 

growth not soft enough to snap when bent but beginning to 

mature. The buds should be plump but not bursting into growth. The 

knife should then be inserted about an inch l^eiow the bud and drawn 

upwards and inwards beneath the bud, bringing it out about the 

same distance above the bud. A shield-shaped piece of bark with a 
section of wocxl attac'hed is then obtained. The section of wood should 
be carefully removed and the bud attached to the piece of bark inserted 
into the incision in the stoc'k. The bud is then bound firmly in place with 
raflfta or a thin strip of waxed cloth, taking t are not to cover the. bud com¬ 
pletely. In about three weeks from the time of budding the tying material 
should be removed and if, on examination, the bud is found to be green it 
should be retied but not tightly, and at the same time the apex of the 
stock should be pinched out. Tlic bud should be examined again at the end 
of six weeks and if it is still alive the wrapping may be removed. At the 
same time the stock may be cut back still further, but some leaves should 
be left. The stock should not be cut back completely until the bud shoot 
is about Z feet in length. When cutting back the stock, a neat cut should 
be made close to the union between budshoot and scion and the w'ound should 
be covered with some protective material such as grafting wax. 

Other methods of budding recommended differ only in the shape of 
the incision in the stock. Tlie Forkert method, a modified form of rect¬ 
angular patch budding, has been used successfully in Java with buds from 
non-petioled ripe budwood. The method consists in making three incisions 
in the stock, two parallel downwards and one across the top, forming three 
sides of a rectangle. The bark is then raised carefully, gripped between 
the blade of the knife and the thumb and stripped downwards. Three 
quarters of the flap of bark is then cut away. A piece of bark of the 
same size and shape as the incision in the stock containing a bud is then 
inserted and tied into place. The subse^quent procedure is the same as for 
the inverted “T** method. 

Grafting ,—In Florida the Avocado has been propagated by grafting 
the tips of young shoots on to the shoots of young seedlings by a modified 
method of side-grafting, The operation is performed as follows: The 
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seeds are germinated in boxes and, when the young shoots are 5 to 6 
inches in length, the seedlings are taken from the box and laid on a bench. 
A cut one inch long is made in the side of the shoot just above the seed 
and a thin section is removed. The scion is taken from the tip of a 
small branchl^t not fully mature and about one inch long with two axillary 
buds in addition to the termimal one. The scion is then tapered on one 
side to fit the cut on the stock and is bound into place. The plant is 
afterwards potted, placed undefr partial shade and carefully watered from 
day to day. After union, is effected the top of the seedling is removed and 
the scion allowed to grow. 

Clefi Grafting .—Cleft grafting is ust^d on young stocks and in top 
working older trees. For grafting on to young stocks the scion should 
be a partially mature shoot, greenish to light brown in colour and about 
4 to 5 inches long. This should be tapered at the lower end and inserted 
in a cleft in the top of a stocd< of the same colour and size as the sc:ion. 

Top Grafting .—^This method is used in cases where a tree has proved 
to be unfruitful or is of an inferior variety. The trunk is cut back with a 
saw to within three feet of the ground. The trunk is then split, a saw 
being used to cut down for several inches w^hen a soft wood wedge is 
inserted and driven in until the trunk commences to split; the edges of 
the cleft are then smoothed with a knife. Scions of mature growth are 
then cut and tapered to fit the cl.efl, one on each side of the trunk^ so 
that the cambiums of both stock and scion are in contact. The wedge 
is then lifted sufficiently to allow enough pressure from the cleft in the 
stock to hold the scion in place, after which the wedge is cut off flush with 
the top of the stock. The cleft and sides of the stock are then covered 
with grafting wax to prevent the entrance of water. To prevent sun-scorch 
the top of the stock and the scion is covered with a tough paper bag, 
holes being made to allow new growth from the scion to elongate. Another 
method is to place a paper collar round the top of the stock and fill it 
with sand, holes being made in the base to allow drainage of rain water. 
The sand should be placed round the outside of the scion as well as at the 
top of the stock. Tliese papdr coverings should not be removed until the 
scion is large enough to provide shade. A certain number of shoots from 
the stock may be allowed to grow to maintain circulation of sap which 
assists healing. They should be eliminated as soon as the scion and 
stock have properly united. 

Another method of top working old trees is to cut back a certain 
number of branches leaving one or two as “lungs** to maintain the circu¬ 
lation of sap. The young shoots which .sprout from the cut branches, 
should be limited to two or three; when large enough, they are budded 
in the same manner as seedling stocks. 

SOILS AND CULTIVATION 

Soils .—The Avocado is said to thrive on a wide range of soils in 
South America. It grows excellently on both sandv soils in Florida and 
heavy clavs in California, but it is essential tb«!t the soils should be well, 
drained. In Malaya it has been grown successfuHv on both quartzite 
hill and quartzite valley spils^ also in the granite ssoik of the hiMs. 
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Plantinfr, —The distance at which to plant will depend upon whether 
the soil is particularly fertile or rather poor, also on whether the tree is 
a seedling' or has been propagated vegetatively by budding or grafting. 
Planting distances recommended ar^ 20 ft. x 20 ft. which allows 108 trees 
per acre to 26 ft. x 26 ft. or 64 trees per acre. . On light sandy soils or 
with budded plants 20 ft. x 20 ft. is usually sufficient, but seedlings on 
rich soil may be given the wider spacing. 

When planting it is advisable to make large holes, and these should 
be filled with good top soil and cattle manure or garden lefuse. Usually 
holes 2 ft. X 2 ft. x 2 ft. should be dug and when filling them the soil 
should be made quite firm. 

The Avocado is rather sensitive to disturbance of the roots; plants 
should therefore be raised in bamboo pots, so that they can be transplanted 
with the roots intact. If raised in nursery beds the plants should be 
prepared for transplanting by balling a week or two before this operation 
takes place. Should the roots be at all disturbed the foliage should be 
reduced or evaporation will be too rapid and the plants w'ill receive a severe 
check. 

The best time to plant is during the rainy seasons of the year; even at 
this lime a go<>d watering should be given to- settle the soil round the roots 
and the plants shaded until they are established. 

After-cultivation consists in keeping the soil round the plants free from 
weeds and, as the trees dev(?lop, the area w'eeded should l)e extended. A 
mulch of weeds and cattle manure is beneficial to the growth of the plant. 
The Avocado requires good (ultivation and manuring to give the best 
results. Cattle manure, if obtainable, is best for general purpose's. Tlie 
growing of leguminous green crops and tliming them into soil periodically 
will help considerably towards keeping the soil fertile. In addition, 
fertilizers are recommende'd in the form of bonemeal, and cotton seed or 
groundnut cake at the rate' of 4 or 5 lb. per tree addcvl to the soil after the 
trees have borne fruit; and again after the fruit is set. Little is known 
about the rnanuring of the Avocado in Malaya, but in addition to cattle 
manure a mixture of basic slag, calcium cyanamide and sulphate of potash 
in the proportion by weight of 3:1:1 may be applied twice a year round 
the trees at the rate of from 1 to 4 lb. per tree* according to age. If the 
trees appear to be growing vigorously, tlie calcium evanamide' may be 
omitted. 

Prunitig.—Very little pruning is necessary beyond that which is 
essential to keep the tree in shape, and the cutting out of dead or diseased 
branches. 

PESTS AND DISEASES 

In Malaya the Avocado Pear has so far been remarkably free from 
pests and diseases. In America, thrips, Heliothrips rubtocincius and jFJ. 
haetnarrhmdalis have caused damage to the foliage, but spraying wnth 
nicotine solution has been an effective control. The red spider, THranychus 
mytilaspidis has also done damage but lime sulphur mixture has been used 
sucoessfully in combating this pest. Attacks by scale insects are also 
reported from America. 
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A root disease, SphaerosUlbi repens, has caused tlie death of several 
trees at tlie Central Experiment Station, Serdan^, and a t'ertain amount 
of dieback of branches has been noticed. 


THE CROP 

The Avocado tree, wfien raised from seed, commences to bear fruit in 
about th^ fifth or sixth year from planting, but budded trees are reported 
to bear fruit much earlier, in some cases, three years after planting. 
Seedlings planted at the Central Experiment Station, Serdang, in October, 

1927 fruited in August and September, 1932. Others planted in April, 

1928 fruited in August and September, 1933, while one tree planted in 

September, 1929 fruited in September, 1933. 

Mature trees will bear from a few fruits up to several hundred. Large 
tree's, in their tx>untry of origin, are said to bear from 1,000 to 3,000 fruits 
from 6 to 18 ounces each in weight. Trees bearing larger fruits bear less, 

the average, however, is said to be 200 to 300 fruits of 12 to 14 ounces 

each in weight. 

Seedling trees vary considerably in their capacity for bearing fruit, 
they aref also said to be irregular in bearing, for a tree bearing a good 
crop one year may not fruit the next. This is the case at the Central 
Experiment Station, Serdang, where only about 50 per cent, of the trees have 
borne fruit in 1933 and of these about half have borne an average crop, 
others a few fruits only. The fruits from different trees varied in size 
from 3 to 4 ounces up to 14 or 16 ounces; in colour from green to purple; 
the skins of the fruits of some trees were quite smooth while others were 
rough. None of the trees bore very large fruits <x>mpared with varieties 
under cultivation in the countries of ^origin, California and Florida, where 
it is reported that varieties bear fruits up to 3 lb. in weight. 

The Avocado Pear at Serdang* commences to flower about the middle 
of January and the fruits ripen in August and September. There is .some 
difficulty in judging when some varieties are ripe, especially those with 
green skms. With the purple varieties there is not so much difficulty, for 
the fruits are green until they commence to ripen, when the colour gra- 
dually changes to a purple tinge. The fruits should be picked before 
they commence to soften, more especially if they are to be transported 
some distance to a market. Fruits picked when too under-ripe mav shrivel 

shghtly, but if picked when nearing maturitv thev mav be stored until 
they soften. 


METHODS OF PREPARATION FOR FOOD 

In its country of origin the Avocado Pear forms an important article 
Of diet to the population who use it daily throughout more than half the 
year. An Aiwado and a few small corn cakes made from coarsely ground 
maize is considered, by the Indians of Guatemala, to constitute a good meal. 

in half and the pulp, sprinkled with salt, is scooped out 
of the slnn either with the fingers or a piece of corn cake. Among the 
Guatemalans of European blood, the pulp of the Avocado is usually 
Mded to meat soups at the time of serving and the flavour imparted 
, 18 said to be exceedingly pleasant. Another usual practice is to serve a 
of thoroughly mashdd Avocado pulp, vinegar, salt, pepper 
and finely chopped onions. This is said to be a popular and very tasty 
dish thoi^ not especially attractive in appearance - ' ^ 
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In the United Slates of America^ where the fruit is increasing in popu 
larity, the pulp is used as a salad cither alone or mixed with lettuce 
leaves, onions or othe'r vegetables. Sliced or mashed it can be made into 
sandwiches with bread or cracker biscuits. It is excellent as a salad, 
either with cold meat or with bread and butter, when mashed and mixe'd 
with pepper, salt, and vinegar. Mashed with onions and lime juice it 
constitutes a favourite dish in Uuba. In Brazil it is looked upon more as 
a dessert fruit and is also made into ic'e-cream. The pulp of the fruit, 
mixed w'ith a little sugar and sherry, has a pleasant nutty llavour and in 
this way can be used as a dessert. 

FOOD VALUE 

The flesh of the Avocado is a nourishing artic'le of food containing a 
high percentage of mineral matter, protein and fat. Its chief value as a 
food is its high fat content, the digestibility of which has been found by 
experiment to be equal to that of butter fat or of beef fat. 

The calorific energy producing value of 28 varieties of Avocado examined 
at the University of ('alifornia represents 1,000 calorics for one pound of 
flesh, 'fhe maximum and minimum were 1,»S25 and 597 respectively. The 
maximum corresponds to 75 per cent, of the calorific value of cereals and 
is nearly twice that of lean meat. 


Hie following table from Popeno’s Manual of Tropical and Sub- 
Tropical Fruits represents the work of Jaffa of the llniversity of California 
on the fo(xl value of thd Avocado: 


Variety 

Water 

per 

cent. 

Protein 
per cent. 

Fat 
per 
('ent. 

Carbo¬ 
hydrates 
per cent. 

Ash 

per 

cent. 

Trap (West Indian) 

78-66 

1*61 

9 80 

9-08 

0-85 

Sharpless (Guatemalan) 

71-21 

1-70 

20 54 

5-43 

1T2 

F*uebla (Mexican) 

63 32 

1-80 

26-68 

6 64 

1 56 

Fue'rte (Hybrid) 

69-86 

1 25 

29 14 

7*40 

T35 

Recent investigations 

by Le 

Roy Weatherley and 

Eugene W. 

Water- 


man of the University of California using Albino rats as indicators, has 
demonstrated the presence of Vitamin “B'" in the flesh of the fruit. The 
flesh or pulp was I'ompared with Flesschmanns dry yeast standard and was 
found to have approximately one-twelfth the value of dried yeast. The 
authors comment as follows: “From these investigations it is apparent 
that the Avocrado ranks high as a source of Vitamin “B“. If what is 
known as Vitamin “B“ is in reality two vitamin factors one antineuritic 
and one growth promoting, as recent investigations seem to indicate, it is 
evident that the Avoc^ado contains l>oth factors since it prevents paralytic 
symptoms’*. 

SUMMARY 

1. The distribution, botanical and distinguishing features of the 
different race's of Avocado are discussed. 

2. The different methods of propagation of the Avocado are given 
together with notes on its cultivation, 

8. The methods of preparation, food value, and vitamin value of the 
Avocado are given. 
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THE GRASSHOPPER CAMPAIGN 
IN MANITOBA IN 1932* 


D uring the summer of 1932 Manitoba experienced an extensive and 
severe outbreak of grasshoppers. This outbreak was not un¬ 
expected, since in 1931 grasshoppeTs had done considerable 
damage and had deposited many eggs throughout a wide terri¬ 
tory. The last previous outbreak in this province occurred 
during the years 1919, 1920 and 1921 with smaller, minor, scattered infested 
areas apptfaring until 1924. The experience gained in this former period 
proved to be of great value during the outbreak of the summer of 1932. 

Three species of grasshoppers occurred in outbreak form. In the 
eastern part of the infested area the clear-winged grasshopper [Camnula 
pellucida Scudd) was most abundant. Associated with this species was the 
two-striped grasshopper {Mel'anoplus hivittains Say) which, although not 
so abundant, occurred in great numbers in place's. In the western part of 
the infested area the lefsser migratory grasshopper {Melwioplns mexicanus 
Saussure) was most destructive. All three species might be found in many 
fields throughout the territory involved. 

Early in the year arrangements were made for the campaign. The 
provincial government was to supply^ the ingredients used in the bait. 
These were bran, sawdust, salt and some form of arsenic. The distribu¬ 
tion of the supplies w^as placed in the hands of the* Extension Service, 
Department of Agriculture, Winnipeg. Each municipality was a unit with 
the reeve and councillors in charge of local arrangements. Later, mixing 
stations were established at strategic points in the municipality or at the 
most central point in that area if one station was deemed sufficient. The* 
local expenses such as the cost of the mixing machine, rentals, cost of haul¬ 
ing, labor etc., were borne by the municipality. Farmers obtained their 
poisoned bait ready mixed at a mixing station and scattered this bait where 
required on their farms. 


The poisoned bait used commonly during the campaign (x>nsisted of the 


following : 


Bran 

50 lb. 

Sawdust, bulk equal to bran 

(approx, bushels) 

Liquid sodium arsenite 

2 qts.* 

Salt 

2 lb. 

Water 

10 to 12 gallons 

* The two quarts of liquid sodium 

of As,Os. 

arsenite contained a total of 2 lb. 

* By Prof. A. V, Mitchener, Department of Entomology, Univeisity of Manitoba, 
Winnipeg, in Sixty-Third Annual Report of the Entomological Society of Ontario. 
Ontario Department of Agricultural 1982. 
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This bait gave excellent results. In future the liquid sadium arsenite 
will likely contain 8 Ib. As^Oa gallon as the handling charges will 
be less per unit of poison. Some dry sodium arsenite and some Paris 
green were used eflPectively during the campaign but only under emergency 
conditions or where it was impracticable to forward the liquid sodium 
arse'nite. Several car loads of malt sprouts were used to replace bran. 
They were cheaper and quite as good if not better than bran. 

During the summer of 1931 and 1932 experimental work with various 
killing agents, with and without salt as an attractant, mixed w'ith different 
carriers was undertaken with grasshoppers in the Department of Entomo- 
logy. Without going into the detail of these poisoning experiments some 
of the results may be of interest. In all of these experiments treated Red 
River water from the taps at the Manitoba Agricultural College was used. 
The use of salt in the various baits appeare'd to be of relatively little 
value. No attractant appeared to be essential to obtain a good 
kill if the proper insecticide was used. Sodium fluosilicate? gave an 
average kill of 78 per cent, and gave better results without salt than with 
it. In limited work with calcium arsenate and with sodium fluoride excellent 
results were obtained with a kill of over 90 per cent, in each case. 
Calcium fluosilicate appeared to have ve'ry little toxic effect upon grass¬ 
hoppers. The carrier for the poison may be bran, bran and saw^dust, 
malt sprouts and sawdust, brewer’s grains or bix'wer’s grains and sawdust to 
obtain good killing results. Liquid sodium arsenite as given in the bait above 
seemed in our experiments to be the most effective and economical poison 
used. 

The mixing machines were all made lo<'ally and were similar to those 
largely used in the former outbreak. Each machine had a capacity of 
two hundred pounds of wet bait at a tim<?. When in operation the drum 
remained stationary. Four s(*ts of stirring rods extending the length of 
the drum thoroughly mixed the bait. The outside rod of each set was 
near the inside surface of the drum. Each mixing machine was run by a 
gasoline engine. Full details concerning the construction of the mixing- 
machine are contained in Extension Bulletin No, 98, Manitoba Department 
of Agriculture, Winnipeg. Farmers came to the mixing station and took 
the required sacks of bait home where it was scattered by hand. No 
mechanical device has yet been demonstrated which will spread the bait 
as well as the human hand and arm. Broadcasting the bait thinly as one 
would scatter seeds gave best results. It is dilfunill lo get the farmers 
to scatter the bait thinly enough. Heavy applications are wasteful, 
dangerous to stock and pro<luctive of poor results. 

The grasshopper outbreak of 1932 was the most extensive ever ex¬ 
perienced in Manitoba. 

The first bait used was on May 13, but poisoning did not become 
general before the last week of May. The majority of the mixing stations 
closed down between July 4 and July 10, although an occasional station 
mixed bait until the first week of August. Applications of bait made early 
in the season were much preferred. Much more stress was placed upon 
timely application of the poisoned bait than ever before. We strongly 
urged that prepared baits be held on the farms until the proper weather 
conditions prevailed. 
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Matefrials used in the campaign included approximately 4,651 tons of 
bran, 310 cars of sawdust (70 cu. yds. per car), 204 tons of salt, 76,235 
gallons (each gallon containing 4 lb. AS 2 O 8 ) sodium arsenite and 14 

tons dry sodium arsenite and Paris green. Approximately 16,660 tons of 
prepared bait were made during the season at a cost of approximately thirty- 
five cents per one hundred pounds of prepared bait for materials. An addi¬ 
tional cost of approximately seventeen and one-half cents per one hundred 
pounds of prepared bait was incurred in the preparation of the bait. Tlie 
total cost of the ingredients for the campaign approximated $115,770’25. 

Many farmers, particularly, those in the very heavily infested areas, 
stated that had they not used the poisoned bait they believed that their 
crops would have been destroyed completely, by grasshoppers. Using the 
(Estimate of crop yields for the various crop reporting districts of Manitoba, 
published by the Manitoba Department of Agriculture for the year 1932 it 
is estimated that thei control campaign undertaken by the provincial govern¬ 
ment saved the farmers of Manitoba approximately 11,000,000 bushels of 
wheat, 8,000,000 bushels of oats and 5,000,000 bushels of barley. By 
virtue of the use of poisoned bait greater yields of forage crops, wild hay, 
rye, flax, roots, etc. we're obtained in the infested areas. Many gardens, 
including market garde?ns, were protected either in whole or in part by the 
use of the bait. In addition the campaign reduced the egg deposits 
available for hatching in 1933. 

The writer wishes to acknowledge the aid of Mr. H. E. Wood, 
Assistant Director, Extension Service, Department of Agriculture, Winni¬ 
peg who was in charge of supplies, for providing the data relating to the 
cost and distribution of the bait used in the campaign. 

<• 

Mr. Norman Criddle' and Mr. R. H. Painter, Dominion Entomological 
Laboratory, Treesbank, Manitoba, rendered valuable assistance during the 
progress of the campaign. 
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PLANNED ECONOMY AND 

AGRICULTURE*— 

CHAPTER III 

ECONOMIC PLANNING IN AGRICULTURE 

In 1932-33, having entered in the fourth year of the depression, 
agriculture continue'd to be in the focus of the trouble The fanner’s 
i«roblems, all over the world^ centred rouTiu the basic question of prices, 
which appeared to the agriculturist under seveial aspects, M of them equally 
serious and important. 

In the first instance, in common with other producers, the farmer 
had to contend with the general tendency of prices to decline. The fall 
in the prices of the principal agricultural products had continued through¬ 
out the year 1932, and only in 1933 a slight recovery took place in some 
of them. 


Expressed in percentages of the average prices of the year 1928, the 
prices of the principal products of farming have moved as follows : 






1932 

1933 



1928 

1933 

July- 

jan.- 





Dee. 

June 

Wheat, Manitoba No. 3, Liverpool 


100 

39*7 

36 9 

35 8 

Rye, Minneapolis No. 2, 


100 

34-5 

29 6 

36 6 

Barley Canadian No. 3, Liverpool 


100 

42-4 

37 9 

34*5 

Oats, La Plata, Liverp(K)l 


100 

38 3 

36*4 

30*2 

Maize, La Plata, Liverpool 


100 

33 9 

33 0 

311 

Cotton, Amei*. Middling, Liverpool 


100 

34*5 

34*9 

35*2 

Flax, fibre, Riga ZK, London 


100 

33 3 

33 7 

39 5 

Rubl>er, plant, sheet. New York 


100 

15 3 

15 3 

16*3 

Beef, Argentine, chilled, London 


100 

612 

60 5 

55*4 

Mutton, N. Zealand, frozen, London 


100 

43T 

39*6 

43*4 

Lamb, N. Zealand, frozen, London 


100 

46*8 

42*0 

46*1 

Pork, Chicago 


100 

40*0 

39 6 

37*7 

Bacon, Danish London, 


100 

48*4 

48*9 

52*8 

Butter, Danish, London 

- 

100 

46 0 

44*4 

37*7 

As a result of the fall in prices 

of 

certain 

of the most 

important 

products including wheat, wdiich have 

not 

shared in the 

slight recovery of 

1933, the total value of agric'ultural 

production 

diminished heavily in 

1932-33. Thus in (jermany, in spile of tlu 

^ market 

bein^ 

; iiighly 

protected. 


it was estimated that the gross value of agricultural production in 1932-33 
was 9 milliards of RM., as compared with 14 milliards RM. in 1928-29. 
In Canada, the gross agricultural revenue w^as estimated to have declined 
from T3 milliards of dollars in 1930 to 0 8 milliards in 1931 and to 0*7 
milliards in 1932. In the United States the gross farm income was esti¬ 
mated at the following figures, in milliards of dollars; 1923-29, 11 to 
12; 1929, 11 92; 1930, 9 * 41; 1931, 6*91; 1932, 5 14 or under 50 per cent. 

* By George Pavlovsky in International Review of Agriculture Year XXV, No i. 
January, 1934. 
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of the amount reached before the depression. These few example's are 
sufficient to convey a rough idea of the enormous losses suffered by agri¬ 
culture in the course of the present depression, owing to the fall in the 
prices of the products of farming. 

The effects of the general fall in prices represent, however, only one 
of the several aspects of the price problem in agriculture. 

Had prices declined all-round, in all industries as well as in agri¬ 
culture, and in manufactured goods as weill as in foodstuffs and primary 
commodities, the purchasing capacity and the whole economic position of 
the farmers would not liave suffered to the extent to which it has abtually 
suffered now. A fundamental aspect of the agricultural price problem, 
therefore, is that of the disparity between the movements of the prices of 
farm products, on the one hand, and of industrial products, on the other. 
The standing grievance of agriculture during the depression—and on many 
other occasions in the past as well—is tiuil the decline in the prices of 
agricultural products has been considerably more pronounced than that in 
other prices, and that farmers, accordingly, have been victimised. 

The discrepancy between the price trends has, indeed, been very- 
marked. Unfortunately, the available statistics permit a comparison to be 
made only for a few countries; but the index numbers givefn in the table 
below tend clearly tp demonstrate tlie position of inferiority occupied by 
agriculture in this respect. 


Germany: 

1913 

1931 

1932 

1933 

Jan.-June 

Agricultural products 

100 

103-8 

91 3 

82-8 

Agricultural implements 

100 

130*7 

116 1 

111-4 

Finished manufactured goods 

100 

140-1 

117 5 

no 2 

Wholesale prices, general 

100 

110-9 

96-5 

91-4 

Canada: 

1926 

1931 

1932 

1933 

Jan.-June 

Canadian farm products 

100 

56 3 

48-3 

46-9 

Consumers' goods ...j 

100 

800 

78-8 

75-7 

Wholesale price's, general 

100 

72 1 

670 

65-3 

United States: 

192.6 

1931 

1932 

1933 

Jan.-June 

Agricultural products 

100 

64 8 

48 2 

45-7 

Non-agricult Ural commodities 

100 

730 

68-4 

64-8 

Wholesale prices, general 

100 

71*1 

649 

61-5 

• 

Poland: 

1917 

1931 

1932 

1933 

Jan.-June 

Agricultural products 

100 

59*7 

520 

49-5 

Industrial products 

100 

79*4 

69-6 

68-7 

Wholesale prices, gefneral 

100 

70S 

61-6 

57-4 

Vugoslavia: 

1926 

1931 

1932 

1983 

Jan.-Jane 

V^etable products 

100 

96*7 

67-5 

62-5 

Animal products 

100 

97 7 

S6'6 

57-4 

Industrial products 

100 

80-2 

66-2 

72-7 

Wholesale prices, general 

100 

68'8 

65-2 

66-8 
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This discrepancy between the rate of decline in the prices of agricul¬ 
tural products, which the farmer brings to market, on the one hand, and in 
the prices of commodities he buys, on the other, is very much to his 
disadvantage; but it is largely due to .causes inherent in the nature of the 
agricultural industry. 

Agriculture, indeed, is severely handicapped by its inherent inability 
rapidly to adapt its production to changes in the conditions of the market. 
Scattered and essentially individualistic in outlook, farmers cannot easily 
organise and combine with a view to achieving a certain unity of control 
over their productive and marketing activitit^s. While in other industries, 
the keener the competition, the stronger is the tendency tow^ards combina- 
tion and the regulation of production and sales by organised producers with 
a view to maintaining the prices of their products, farmers are not in a 
position by organised elfort to reduce and to control competition among 
themselves. When they possess, as they often do, a considerable political 
influence in their respective countries, owing to their powerful vote, they 
may succeed in obtaining irom the legislature? or the administration some 
measure or other aimed at relieving their immediate plight. But when, as 
it frequently happens, these measures are simply palliatives capable only 
of mitigating the impact of competition, without eftectively dealing with 
iJie roots of the trouble, they are likely, in the long run, rather to make 
the position worse than to improve it. Wiiile the political organisation 
of the agricultural interests, though it may be effective in obtaining imme¬ 
diate relief, is seldom capable of solving the, economic problems of farming, 
the difficulties of organising agriculture for business purposes are enor¬ 
mous. 

One of the methods, cruel but never failing in its effect, by which, in other 
industries and trades, competition tends to restore the disturbed equilibrium 
of supply and demand, is the ruthless elimination of the marginal producers. 
In agriculture', no elimination of marginal producers, on a scale at all 
comparable to that which takes place in other industries, is possible. The 
great bulk of producers consists of small peasant farmers who will go on 
producing sd long as their industry, which for them is not only an occupa¬ 
tion, but a traditional mode of life, will supply them with the? necessary 
minimum of food and of housing. Even when the mass of farmers goes 
actually bankrupt, no Government in a country with a large agricultural 
population would face their eviction. The Gove?rnments and the mortgage 
banks, in such an emergency, would make some arrangements which w^ould 
permit the farmers to remain on their farms, efither on the basis of some 
sort of moratorium of farm debts, as has recently been done in several 
cx>untries of Eastern and Central Europe, or . as tenants of their former 
properties, now legally forfeited to the banks, as in the United States. 
In both cases, the output even of the marginal producers would not be so 
completely eliminated as to improve the conditions of the market by redu¬ 
cing supplies; production will generally be continued on more or less its 
former scale. 

The result of all this was that, while, when the depression set in, other 
industries have immediately started, by combined eftort, to adapt supply 
to demand by reducing their output and exercising a strict control over 
their sales, agriculture went on producing as before, and in some cases 
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has even attempted, by increasing production, to make good on the quantity 
of products brought to market the losses suffered by the fall in prices. 


The difference in the development of industrial production on the one 
hand, and of the area sown to the five principal cereals, on the other, is 
shown in the table below, in which the index numl^ers of world industrial 
output are taken from the publications of the Itistii-ut fur Konfunkturfcyr^ 
chung in Berlin. 





Industrial 

Area sown 

to principal 





cereals 

Years 



Production 

U.S.S.R. 

Exclusive 





included 

of U.S.S.R. 

1928 



100 

100 

100 

1929 

... 


106-9 

101-0 

100-7 

1930 

... 


93 6 

1038 

102-4 

1931 


...j 

83T 

104-0 

101-1 

1932 

.* • •. 

• • •» 

73 3 

— 

100-0 


The difference in the* reaction to the depression of industry, on the 
one hand, and of agriculture, on the other, is indeed striking. It is due 
partly to the lack of unity of control in farming, as compared with the pri¬ 
mary and the manufacturing industries, which have been able to combine 
not only nationally^ but sometimes even on an international scale. Partly, 
it is accounted for by the fundamental importance attached in many 
countries to the keeping of the agricultural population on the land at any 
oast. 


Tile enormous 

r61e played by business (Ximbinations in maintaining 

the prices of the products of organised industries may be judged from the 

table below, which 

shows the ditfereneb in the price 

movements of cartel- 

lised goods, on the one hand, and non-cartellised goods, on the other, 

in Germany, during the depression. 



Uartellised 

Non-cartelllsed 

J anuary 

goods 

goods 


(1926 

= 100) 

1929 

104-6 

101-9 

1930 

105-0 

90 4 

1931 

952 

66-2 

1932 

84-3 

51 2 

1933 

83-5 

45-7 


The inferiority of agriculture, as a non-organised branch of produc¬ 
tion, in its competition for shares in the diminishing national dividend 
against industries more easily organised and controlled, can clearly be 
inferred from these figures. 

Am»ong the manufacturing industries, the most highly organised are 
those engaged in the production of machinery and industrial equipment— 
the metallurgical, metal-working, engineering and electrical industries—^and 
it is tp this fact that the relative stability during the depression of the 
prices of producers’ goods has been largely due. 

At A time when the national dividend is diminishing under the influence 
of the depression, no branch of production can escape a proportional reduc* 
lion in Its particular share of the national income, except by using its 
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power of orgfanisation to encroach upon the shares of the less orgfanised 
branches. Since agriculture belongs to the unorganised sector of produc¬ 
tion, it is, therefore, losing not only absolutely, but also relatively to the 
industries which use thedr higher power of organisation to shift to its 
shoulders a part of the burden they should have borne. 

The farmer not only loses part of his income by the fall in the price's 
of his products but out of his diminished income he is called upon to pay 
relatively higher prices for the products of other industries which he buys 
for his farm and his household. 

This brings in yet another aspect of the agricultural problem, namely 
the relations existing between the prices of agricultural products and their 
costs of production. 

The relations l>etween prices and (X>sts of production in agriculture have 
been profoundly disturbed by the war and by its conse'quences. During 
the war practi<'ally all items of costs have increased considerably, but 
owing to the general rise in prices and to measures taken to encourage 
agricultural production the margin between costs and prices was maintained 
and even often increased, so that in many countries the war period had been 
a prosperous time for the farmers. This prosperity, wholly due to war¬ 
time conditions and to a series of artiricial measures, such as guaranteed 
prices, etc., did not last long after the war. Since the deflation of 1920-21, 
the situation changed completely. The prices of agricultural products fell 
rapidly, while many of the most important items of cost have not been 
alfected by the deflation. Fiscal charges, enormously increased by the war, 
were a heavy and absolutely fixed item. The progress of social legisla- 
lation which was achieved during the war and in the course of the political 
and social upheavals of 1918 and 1919 have imposed upon all 
branches of production largely increased charges for social service's. 
Agricultural wages, which increased considerably during the war and 
the period of inflation, and which represent generally the largest 
single item of costs in farming, could not be reduced to any marked 
extent, owing to the progress made in the organisation of agricul¬ 
tural labor, on the one hand, and to the existence in many cases, 
since the war, of wages boards and other statutory bodies which fixed 
the wages rates for the farmers to pay, on the other hand. Agricultural 
credit charges on mortgages and loans, largely based ou transactions 
completed during the period of inflation, and accordingly on inflated land 
values, and at rates of interests reflecting wartime conditions, also weighed 
on the farmer very heavily, and represented fixed items of costs. Thus, 
a very large proportion of the aggregate costs was fixed, and only the 
minor items have, as a rule, been more or less reduced by the deflation. 

Accordingly from 1920-21, agriculture, in spite of occasional improve¬ 
ments in the price situation, has been continually depressed, even when 
other industries had spells of prosperity. When the present depression 
set in, it found the farmer already struggling for years with the problem 
of adapting ins costs of production to the price level, and it cannot be 
said that agriculture had generally succeeded in restoring the balance. 
The index numbers of the movement of prices of agricultural products, 
on the one hand, and of the principal means of production on the other, 
which are unfortunately available for a few countries only, tend to show 
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that the necessaiy equilibrium was still far from being achieved on the eve 
of the present depression. Thus, in Switzerland, in 1928, the index number 
of prices of farm products (1914=100) was 151; that of costs of pro¬ 
duction 172. In Holland, in June 1929, the indices (1910-11 to 1913-14 = 
100) were: agricultural products, 129: wages, 204; all costs, 163. in 
Sweden, in 1927-28, the index numbers (1909-13=100) were: 143 for agri¬ 
cultural products, 186 for wages and 152 for commodities bought by the 
farmers. In Germany, in 1928-29 all farm costs stood at 190'5 per cent, 
of the pre-war figure, while agricultural products reached only 132 per 
cent. 

The fact that, even before the beginning in 1929 of the present crisis, 
farming was depressed by its inability to balance its costs of .production 
with me prices of its products, is also borne out by the examination of 
the statistics based upon the results of larm accountancy in various 
countries. The statistical study of larm accountancy has been carried on 
by the International Institute of Agriculture for the last few years, and 
tne first results analysed and published in 1931 refer to the agricultural 
year 1927-28. Tlhus the materials now available for 16 to 18 European 
countries, of which about 12 give results which can be accepted as sulh- 
ciently representative of the real conditions and tendencies ol farming in 
their respective countries, cover two years immediately preceding the pre¬ 
sent depression, namely 1927-28 and 1928-29. 

It will bci seen from the tabic on page 371, in which figures for ten 
European countries, very different in eve'ry respect, are given, that on 
the eve of this present depression the average pet returns ol peasant farms 
per hectare were negative nearly in every case. As a rule, the average 
farmer had nof been able to make both ends meet and had been working 
at a loss, which had to be met either by drawing on capital, or by borrowing, 
or, finally, by lowering the whole standard of life of the farmer and his 
family, neglecting replacements of stock, etc. 

The development of the depression since 1929 made the position more 
precarious still, befcause the fall in agricultural prices, especially since 1930, 
became exceedingly rapid, while the further reductio.n of costs was very 
difficult. Both on the farm and in their private households the farmers 
have often reached the extreme limits of possible economies, and 
little more could be done in this direction. [Ifiere remained the fixed 
charges and the wages bill to tail back upon. In wages, there has been 
a considerable reduction everywhere. In the United btates, the index 
numbers of agricultural wages calculated by the Bureau of Agricultural 
Economics (1910-14 = 100) were as follows: 1929, 170; 1930, 152; 1931, 
116; ih July 1932 the index was 90. Taxes and interests on debts had often 
simply to be left unpaid, as a result of which the number of foreclosures 
and forced sales of farm property increased greatly. In his Letter on the 
Farm Debt Problem, presented to Congress ip March 1933, the Secretary 
of Agriculture of the United ^States, nfter comparing the incomes of farmers 
with tlie amounts they have to pay in taxes and debt <±arges, says that 
*'many farmers even among those who have no debt and therefore no 
interest to pay, are nevertheless unable to meet their taxes from this yearns 
inoc^c, and can pay them, if at all, only by borrowing money for the 
pm-pose, or by drawng oti other resources. Cases of this kind occur, of 
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course, even in years when farm prices are favorable by reason of crop 
failures or other local disasters, but this year it will be true of 
many farmers even without any special disasters to crops and livestock/’ 
The same Letter contains statistical data concerning forced sales for debt 
and taxes, which, after having, in 1929, reached the lowest figure for some 

years, have more than doubled in 1932. indeed, the total number of forced 

sales of farms in the United States per 1,000 farms were: in 1929, 19'5; 

in 1930, 20*8; in 1931, 26'1 ; and in 1932, 41'7. 

In 1930-1931, the sectmd year of the present depression, for which the 
International Institute of Agriculture could ascertain the relations of the 
prices of certain important agricultural products in a number of countries 
by means of calculations based on the farm accountancy data at its disposal, 
the prices in all these cases were below the cost of production. The 
following table shows the current market prices compared with those which, 
according to the calculations made, should approximately be sufficient just 
to meet the costs, without any margin of profit left over. 


NET PROFITS OR 

LOSSES OF 

PEASANT 

FARMS 




Profits or 

Country 

Years 

Number 

losses on total 



of farms 

farm assets 




(gold francs 
per hectare) 

Denmark 

1927^28 

573 

99-77 


1928-29 

599 

+ 47-21 

Switzerland 

1927-28 

500 

233 45 


1928-29 

504 

162 

Austria 

1927-28 

397 

— 


1928-29 

743 

3413 

Czechoslovak ia 

1927-28 

221 

_ 


1928-29 

228 

25-40 

Poland 

1927-28 

804 

+ 8 


1928-29 

855 

48-67 

Latvia 

1927-28 

117 

16-31 


1928-29 

132 

38-34 

Estonia 

1927-28 

250 

20-27 


1928-29 

260 

21-38 

Finland 

1927-28 

414 

3943 


}928-29 

474 

64-98 

Norway .. 

1927-28 

190 

186*93 


1928-29 

172 

171-11 

Sweden 

1927-28 

286 

65-67 

* 

1928-29 

242 

66-89 
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Average prices required to meet the costs of production, compared 
with the average market prices current in 1930-31. 


Wheat 

Switzerland: 

Prices required 0*46 

Prices current 0*42 

Sweden: 

Prices required 0‘24 

Prices current 0*20 

Finland: 

Prices required 0 28 

Prices current 0‘22 

Denmark: 

Prices required 0*14 

Prices current O'12 

Poland: 

Prices required 0*48 

Prices current 0*32 


Potatoes Beef Pork 

Swiss francs per kg. 
0*15 1*99 2 45 

0 14 1-83 225 

Swedish kronor per kg. 

008 0*69 0*83 

0*07 0*58 0'70 

Finnish marks per kg. 

— 0*79 1*23 

— 0*63 0*98 

Danish kronor per kg. 

0 09 0 71 1*13 

008 0*61 0*98 

Polish zloty per kg. 

0 08 0*57 — 


Butter 

Cheese 

Milk 

5*18 

2 66 

0-27 

4*75 

2*44 

0-25 

2*56 

1 40 

0-25 

2*15 

1 18 

0*21 

2*92 

1 95 

016 

2 32 

1*55 

013 

2 61 

0 75 

013 

2 25 

0 65 

Oil 


0-42 

0*05 0 38 — — — 0-28 

A similar calculation referring to the year 1932-33, was made by the 
Central Office of Farm Accountancy in Soissons and refers to the position 
of the farms in the Soissons district in France. Here the lelations between 
the prices needed to meet the costs of production and those current on IsL 
December 1932 were as follows: 


Prices neede'd Prices current 
(French francs) 


Wheat, per quintal 

147T8 

106 

Sugar beet, per ton 

176*77 

150 

Oats, per quintal 

100 

80 

Mixed corn, per quintal 

108 

80 

Straw, per ton 

165 

80 

Fodder, per ton 

411 

220 


Though these data have no pretension to being more than fair approxi 
mations, they are sufficient to show that the present lack of balance between 
prices and costs in agriculture cannot continue without causing the utter 
ruin of the agricultural industry. Either prices have to be raised, or costs 
reduced. But a further reduction of costs, even if it could be carried to 
such a point as to bring costs down to the present level of prices, could 
hardly be expected to make farming once again a paying occupation. The 
drastic application to agriculture of the principles of mechanisation and 
rationalisation, which alone could perhaps, provide a solution of this 
problem, apart from the purely technical difficulties which would often make 
it impracticable, would create fresh social and economic problems. 
Technically, seeing that farming is sp fargely a peasant industry conducted 
on family lines, and that even iji large farms labour-saving devices can 
only be appUeSd to a very limited class of operations, rationalisation and 
mechanisation in agriculture are set very much narrower limits than in 
most other industries. From the social point of view, a further extension 
of €h«j application of labour-saving expedients, including changes in farming 
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systems which involve a reduction in the demand for labour, would be hardly 
desirable, in so far as it would be bound to increase ag^ricultural unemploy¬ 
ment and, in many cases, also to deprive the smaller ‘peasantry of an 
important source of supplementary earnings, thus helping to undermine 
the economic position of the numerous class of semi-independent peasant 
farmers. 

Accordingly, the pric:e problem in agriculture, which has been outlined 
above in its principal aspects^ would appear to be capable of satisfactory 
solution only by an increase in the prices of farm products, which would 
restore a normal relation between the prices and the costs of production. 

Thus, practically all the measures taken by the Governments and the 
ac'tivities of farmers’ organisation since the beginning of the present 
depression have been direc ted towards improving, as far as possible, the 
price situation on their respective markets. This they sought to achieve, 
in the first instance, by setting up s\ stems of protection against foreign 
I'ompetition, by improving the organisation of agric'ultural marketing and, 
especially of late, by deliberately controlling production jn such a way as 
to adjust the relations ])etwe’cn supply and demand on their respective 
national markets or, in the ('ase of some staple products, on the world 
market as well. 

The history of the development of protc^'tion and other measures aimed 
at the control of the prices of farm products during the present depression 
Jias betm told in our rcvic^\^s of the agric'ultural situation and need not be 
recapitulated here. By the bc^ginning of the agricultural year 1932-33, 
tariffs, often raised to prohibitive heights; milling quotas which imposed 
drastic restrictions upon the admission of imported grain in flour-milling; 
import quotas and licensing systems which involved direct quantitative 
restrictions upon the importation of agricultural products; prohibitions and 
monopolies; a complicated system of restriction of dealings in exchange, 
and, finally, such indirect but sometimes very effective expedients as 
measures of veterinary protection, constituted so efficient a system of 
barriers to international trade in agricultural products as to make the price 
movements of certain of the most important of these products on some 
national markets practically autonomous. 

The prices of these products on markets so efl^ectively isolated from 
foreign competition came thus to depend entirely on the relations between 
the home supplies and the internal demand, and the price level could be 
kept higher than in countries not so well protected. As an outstanding 
example of such price autonomy, one can point to the prices of wheat in 
Germany, France or Italy. In all these countries, and especially in 
Germany, the rates of general duties on wheat exceed more or less con¬ 
siderably the current prices of imported wheat in Ix>ndon and Liverpool, 
and other restrictions are also in force. In all these cases the wheat prices 
on the national market depend essentially on home supplies, and unless 
there is overproduction at home, they can be maintained at a level which 
makes wheat-growing remunerative. Ye?t it cannot be said that the policy 
of autonomous price formation has generally succeeded in solving the agri¬ 
cultural price problem on the markets in which it has been applied. Indeed, 
though the level of prices has been maintained on a higher basis than in 
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other countries, its gradual decline could not be prevented, and farmers 
continue to suffer from falling prices. This general tendency of the 
prices of farm products to decline is the natural effect of the all-round 
diminution in the purchasing capacity of the masses of consumers caused 
by the general economic depression which is itself largely due to the disinteg¬ 
ration of the world market into isolated national economies. Against this 
decline no system of defences can protect the* prices of farm products until 
the problem of international economic co-operation finds once again a 
satisfactory solution and the? effective demand for foodstuffs and raw 
materials of agricultural origin is restored. Thus, the autonomy of price 
formation on national markets does not of itself provide a solution of the 
price problem even within the national economies concerned. Even should 
a market so isolated from outside influences be abundantly supplied with 
cheap credit facilities, this standard remedy against depression would 
hardly succeed in reviving the lingering agricultural industry, owing to 
the adverse effect which falling prices are bound to exercise upon the 
revival of confidence. 


Accordingly, along with the continuance and further extension of pro¬ 
tectionism, as applied to agriculture, the need for other expedients aimed 
at the better organisation and co-ordination of production and marketing 
of farm products has been increasingly making itself felt. The agricultural 
year 1932-33 has been particularly remarkable for this tendency towards 
deliberate co-ordination and planning of production and marketing, which 
linked the agricultural developments of the period under review with the 
general trend towards planned economy. 

Elements of planning and organisation have, indeed, been very much 
in evidence in the recent agricultural policy of all countries which sought 
to assist their farmers and to restore agricultural production on a remune¬ 
rative basis. Marketing schemes; pooling arrangements; cheap credit; 
moratoria and other arrangements- to relieve the burden of debts; subsidies 
in different forms—all the’se measures continually extended the sphere of 
deliberate intervention of Governments in the conduct of the agricultural 
industry; but it was left to the more refcent period to make definite steps 
towards the adoption of comprehensive schemes of deliberate re-organisation 
of farming. 


Th« problem of planning in agriculture differs from that with which 
one has to deal in other industries in certain important aspects. 

In the first instance, owing to the scattefed nature of the agricultural 
industry which precludes the development of spontaneous organisation aimed 
at the control of production and marketing in agriculture, the part played 
m promoting co-ordination in farming by Governments is far more impor¬ 
tant than in other branches of production. 


While in industry the pioneering work in planning has been done by 
business combinations formed by private initiative and pursuing the private 
eponcmiic interests of their promoters, and the Governments had often found 
necessary to combat these efforts as tending to restrict the freedom of com¬ 
petition and leading to the spoliation of the public by monopolies, in agricul¬ 
ture the^verse is the case. The Government has to start the scheme and. 
uiilt^s the produeesrs are directly interested in loyally fdlowing the plan 
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by being paid for doing so, by no means save the intervention of public 
authority armed with sufficient sanctions can the observance of the schefme 
be enforced. Indeed, as the experience of the international schemes of 
control for rubber, coffee and tea has demonstrated, the attempt of control 
through producers’ agreements are most likely to fail because*, as soon as 
an initial rise in the prices of the product is achieved, an increase of pro¬ 
duction by outsiders encouraged by this improvement brings about a fresh 
collapse of the market. Such encouiagement of production by outsiders, 
though it may take place in any other branch of production as well, in 
most industries is but a relatively remote contingency, because the existing 
concerns have interest in joining the scheme, while new concerns cannot be 
put in operation without (^ansiderable delay and the investment of large. 
capital in a venture of which the success, in the eyes of the practised finan¬ 
cier, would appear as more than problematical. In agriculture, in which 
unlike' in industry, so large a part of the aggregate output of any commo¬ 
dity is contributed by small unorganised prcxlucers working with very 
little capital, interference with the scheme by actual or potential small pro¬ 
ducers outside the' ring is a standing menace. When the scheme of control 
involves one of the great agricultural staples, largely produced in small 
peasant fanns throughout the greater part of the globe, such as wheat, 
it has to be both initiated and carried out by the Governments, and its 
actual putting into effect presents diffii'ulties almost insuperable, unless 
the Government finds a way of either making it a clearly profitable propo¬ 
sition for the farmer to obey, or otherwise penalises him directly for <lis- 
obedience. The latter course, which involves such measures as super¬ 
taxation of all incre'ases in ('ultivation, or some oither form of deterrent of 
a financial nature, must necessarily be applied to the individual offender, 
and is therefore practicable only in the case of localised crops, whefre the 
changes in the cultivated area can easily be followed. In this way it has 
beefn possible, for instam e, to check the excessive extension of vineyards 
by tbe imposition of heavy taxation on any increase in the cultivation of 
vines. But, while applicable to vine-growing such an expedient would 
be out of the question in the case of cereals or other crops cultivated on 
millions of farms all over the world. In the case of staple farm products, 
probably the only means by which the support of a scheme of reduction or 
limitation of crops by the mass of producers can be enlisted, is the creation 
of direct economic incentives for the growers to assist in its carrying out. 

But planned economy, as at present conceived, does by no means 
necessarily imply a deliberate reduction of output either in agriculture or 
in any other branch of production. 

When, in the past, the attempts at co-ordinating economic activities 
depended almost entirely on the initiative of private business combinations 
and had for their object the direct economic advantage of the industries so 
organised, the control of output with a view to maintaining a condition of 
relative scarcity on the market was the main purpose of planning, and 
planned economy was more or less identified with a systematic restriction 
of supply. Economic planning, as applied on a national scale by a Govern¬ 
ment, with a view to achieving greater stabifity in the economic system 
and to improving the economic and social conditions of the country gene¬ 
rally, essentially implies a comprehensive scheme of co-ordination of econo¬ 
mic activities. Such planning may involve a limitation of output in the 
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over-grown industries, as well as an increase of production in industries 
which lag behind the rest and must be expanded, if the balance within the 
economic system is to be achie^^ed. Indeed, since the ultimate purpose of 
planning should always be to increase, and by no means to reduce, the 
wealth and prosperity of the community, the immediate object of planning 
should be the balancing of the various branches of production by increasing, 
rather than by diminishing, production all round. Restriction ought to be 
considered only in extreme cases, with regard to branches of production 
which have so far out-grown the existing ('apacily of the market for their 
products as to need pruning. During an economic depression, when 
relative overproduction in certain industries may have to be eliminated 
•at all costs, in order to restore some sort of Avorking balance in ihe economic 
system, planning, may have in the first instance to consider a reduction 
of output in the branche's |of production which have not kept pace with the 
diminution of output in other industries. Rut such policy of restriction, in 
a well conceived system of planning, can only appear as a temporary 
expedient, necessary to put thef various branches of production in a state 
of initial ec;|uilibrium, and an effort at an all-round expansion of economic 
activities must constitute the next step. 

This applies to farming more than to any other industry, since agri¬ 
cultural production during the depression, as we have had occasion to point 
out before, has refused to follow the general movement towards a diminu¬ 
tion of output, and, in some cases, has actually increased its production. 
Here, as a temporary emergency measure, a reduction of output may be 
nw:essary in order to permit a return of farming to a comdition of equili¬ 
brium between prices and costs; but it would be a fatal error to assume 
that ecx>nomic planning in agrk'ulturc' in future will have for its object 
mainly to keep the output of farm products within definite limits, as a means 
for keeping up prices. 

Under normal economic ' conditions, agricultural production largely 
constitutes the limiting factor of ec'onomic o^pansion generally; and to keep 
it down "would mean putting obstacles in the way of general economic 
progress. 

Accordingly, a policy aimed at a restoration and normal expansioai of 
economic activities, as the basis of prosperity and civilization, must neces¬ 
sarily aim, after an initial equilibrium had been restored by a temporary 
restriction of agricultural production, at creating condititxis which would 
allow a fresh development of farming on a remunerative basis. This can 
only be achieved by a thorough co-ordination of deliberate policies with 
regard to the various branches of prcKluction, industrial and agricultural, 
to money and credit and to international economic co-operation. 

It must be admitted that, though economic planning in agriculture* 
had been steadily gaining ground in the course of the last few years, 
there was little sign of the neted for such co-ordination being fully recog- 
nised. In farming, as in all the other industries, planning was being 
adopted empirically and was introduced not as part of a comprehensive 
:^rammef of economic reconstruction, but in answer to the pressing 
dwands of the situation. Agriculture faced with an unprecedented 
d^ession had to helped, and Governments intervened with measures 
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of protection and assistance, sometimes far-reaching, but mostly designed 
ad hoc. Inarming had to be protet'led from foreign c'ompetilion, and this 
leil to the gradual tlevelopment of a vast system of tarifts, milling regu¬ 
lations, import quotas, licenses and so on, of which the original purpose 
was merely to ward off the pressure of imported agricultural products upon 
the home market. In countries exporting agricultural products, measures 
would be taken to organise and to improve the? system of marketing, to 
reduce the prcxluction and the costs and, as far as possible, to regulate 
exports by international action with a view to supporting pricefs on the 
world market. Sometimes, both in the importing and the exporting 
countries it would be found necessary to relieve? the plight of some parti¬ 
cular branch of agricultural production by subsidies, guaranteed prices, 
export bonuses or other measures of financial assistance^ Thus, agricul¬ 
ture would be more or less efiectively helped out of its immediate difficulties, 
but these measures of assistance would not be? welded together into a 
whole or co-ordinated with the other elements of the economic system. 
Vet, the ni*twork of various measures of assistance was bound, in the 
course of time, to develop into a system of which the functioning ceased 
to be automatic and governed by competition and demanded the continu¬ 
ance of Ckwernment intervention; and such intervention in the long run, 
could only be effe('live on cx)ndition that it was properly co-ordinated with the 
development <d* all other economic activities, both national and interna¬ 
tional. Agrii'ultural policy, howcv€*r, as a rule, was not co-ordinated with 
that pursuetl in rt*spect of other branches of production ; neither were the 
interrelations of the separate national ecx>nomies brought into line with 
national economic policies to a sufficient extent. 

Until the financial crisis of 1931 had largely done away with the 

fiction of the gold standard, there had existed a cleavage between the 

marked trend of economic and agricultural policy towards deliberate plan¬ 
ning and (X)ntrol, and the nominal preservation of an international gold 
standard. This cleavage, though it may not have been generally ack¬ 
nowledged, was very painfully fdt. 

The essential purpose of planning being that of restoring and main¬ 
taining the balance in production, toth between the diflPerent industries and 
between the prices and the costs in the particular industries, prices in 
planned economy are nex'essarily subject to the closest control. Yet price 
control is incompatible with the existence of an effective gold standard, 

since the proper functioning of the latter implies the automatic adjust¬ 

ment of prices to gold movements. In other words, planned economy 
necessarily involves a system of managed currency; and in fact the nominal 
gold standard which had existed since the stabilization had never been 
anything else than managed currency camouflaged as gold. The aban¬ 
donment of the gold standard by many countries in 1931, followed by the 
d^reciation of the dollar in 1933, and by measures which, in countries 
still keeping to gold, have made the gold standard) technically and avowedly 
ineffective, opened the way to a more comprehensive policy of economic 
planning and permitted the movement towards planned economy to assume 
a more constructive aspect. The growing use of quantitative limitations 
of international trade, as well as the development of international contrac¬ 
tual policy to which reference was made in the preceding chapter, along 
new lines, constituted further steps in the same direction, since in this wav 
It was sought to bring international trade into line with national planning 
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In the course of the year 1932-33, this new trend in the evolution of 
planning and co-ordination in agriculture has been particularly pronounced 
in the agricultural policy of the United States, under the present Adminis¬ 
tration, and of Great Britain where, under the National Government, 
planned economy is taking strong roots in farming. 

The comprehensive character of the programme of reconstruction 
envisaged in the Agricultural Adjustment Act, approved by the U.S. Con¬ 
gress on the 12th of May 1933, appears lx)th from its ope'ning passages 
and from its contents. 

The Act begins with a Declaration of Emergency, which runs as 
follows: “That the present acute et'onomic eme'rgency being in part the 
consequence of a severe and im'reasing disparity between the prices of 
agricultural and other commodities, which disparity has largely destroyed 
the purchasing power of farmers for industrial products, has broken dowm 
the orderly exchange of commodities, and has seriously impaired the 
agricultural assets supporting the national credit structure, it is hereby 
detelared that these conditions in the basic industry of agriculture have 
affected transactions in agricultural commodities with a national public 
interest, have burdened and obstructed the normal currents of commerce 
in such commodities, and rcndei imperative the immediate enactment of 
Title 1 of this Act.’* 

Tlien follows the Declaration of Policy: “It is hereby declared to be 
the policy of Congress:— 

1 . To establish and maintain such balance between the production 
and consumption of agricultural commodities and such marketing condi¬ 
tions therefor, as will re-establish prices to farmers at a level that will 
give agricultural commodities a purchasing power with respect to articles 
that farmers buy, equivalent to the purchasing power of agricultural com¬ 
modities in the base period. The base period in the case of all agricultural 
commodities except tobaccx) shall be the pre-war period, August 1909 to July 
1914. In the case of tobacco, the base period shall be the post-war period, 
August 1919 to July 1929. 

2. To approach such equality of purchasing power by gradual correc¬ 
tions of the present ine'qualities therein at as rapid a rate as is deemed 
feasible in view of the current consumptive demand in domestic and 
foreign markets. 

3. To protect the consumers’ interest by re-adjusling farm produc¬ 
tion at such level as will not increase the percentage of the consumers’ 
retail expenditure's for agricultural commodities, or products derived 
therefrom, which is returned to the farmer, above the percentage which 
was returned to th^ farmer in the pre-war period, August 1909 to July 1914. 

This declaration of policy pursued by the Agricultural Adjustment Act 
is interesting as showing both the wide scope of the reconstruction aimed 
at, which while assisting the farmer, has to consider at the same time 
the interests of the consumer, and the essential foundations of the method 
by which economic balance in agriculture should be restored. Here, 
indeed, ont has not only a declaration of policy, but an exposition of 
the basic principles of planning, as conceived by the authors of the scheme. 
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As in all planning', the object of the scheme is that of restoring and 
maintaining economic equilibrium, which, in the competitive system is an 
elusive condition of balance, which is never attained. Planning, if it is 
to achieve its purpose must get hold of this shadow and fix the terms 
of the equation which expresses it. When in de?vising a scheme of plan¬ 
ning, one has to take some starting point, the only element of the equation 
one ('an geft hold of, as a rule, is price, which, however, if it is to be 
used as the foundation of a system of planned economy, must be an 
oqt^ilibrium price. Since the state of equilibrium is a highly elusive con¬ 
dition, which price really represents it, it is exceedingly difficult to say. 
Accordingly, the Agricultural Adjustment Act adopts the expedient of 
referring to a normal “base period'*, whi('h for all products except tobacco, 
is the period 1909-1914, during which price relations are considered as 
Iiaving been in a ('ondilion of equilibrium. 

This is the way in wliich tlie Act seeks to solve one of the fundamental 
pmblems of plann<^d economy, namely the definition a priori of the con¬ 
dition of equilibrium whic'h it is essential to define with a fair degree of 
approximation in order to make planning elTective. Without s(^me fiction 
such as “normal periods” the pmblem can hardly be solved but such 
fictions have the unavoidable drawback of heaving out of acc'ount the changes 
in the relative positions of the various brancht^s of production which may 
sometimes be* so important ns to make the present equilibrium prices quite 
different from those of the “normal” perirxl. Thus, if within the inter, 
veiling period the costs of production in various industries have not all 
bc?en iiK'reased or lowered to the same extent, the margins of profit 
allowed under a sche'me of equilibrium prk'cs based on pric'e relations of 
a “normal” period will differ very widely, and the balance will not be 
attained. This, undoubtedly» is a drawback inlic?rent in the scheme adopted, 
in the Act, as well as in any other scheme of the same nature, which taken 
alone cannot be c'onsidered as an adequate’ theoretical basis for the deter¬ 
mination of the equilibrium pric^e relations. 

Ihe so-called Agricultural Adjustment Act contains three separate 
enactments, namely the Agricultural Act proper, the Emergency Farm 
Mortgage A('t and the Act conferring upon the President extraordinary 
powers with regard to the issue of currenc'y, the depreciation of the dollar 
to 50 per (^ent. of its gold parity and the c'oinage of silver dollars in a 
definite ratio to gold coins. 

The Agricultural Adjustment Act provides for the reduction of the cul¬ 
tivation, in the first instance, of cotton, and then of any other agricultural 
products which the Sex'retary of Agriculture, may deem fit to include in 
the list, and of which wheat, maize, tobacco, rice, bogs and milk and dairy 
products are already provided for in the Act itself. In all cases, the 
farmers are induced to co-operate in the redaction of crops by the grant 
of direct financial benefits, which in the case of cotton consist in the option 
for the purchase of cotton at cost price from ih& Government stocks, offered 
to the growe'rs who reduce their cultivation by 30 per cent. In the case of 
other crops, tlie farmers who agree to reduce their production in accordance 
with the Government scheme are give?n direct cash bonuses. The money 
nec:essary to defray the expenses of the scheme is oolleJcted by means of a pro¬ 
cessing tax imposed upon the industries engaged in the transformation of 
agricultural products. 
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The Emergency Farm Mortgage Act provides for the relief of mortgage 
debts burdening agriculture, for the liquidation of joint stock mortgage 
banks and for direct financial assistance to farmers with a view to the 
conversion of their existing indcbtednefss, of the redemption of foreclosed 
farms and of the provision of the necessary working capital. 

Finally, the characteristic fact of the inclusion in the same docume^nt 
of the Act conferring upon the President extraordinary powers with regard 
to monetary policy, points to the recognition of the existence of close inter¬ 
dependence between the carrying out of the plan of agricultural reconstruc¬ 
tion and the adoption of a definite monetary policy, which would hdp the 
work of adjustment by giving greater flexibility to the monetary system. 

Another enactment passed under the present Administration is the Farm 
Credit Act of 1933. This Act has for its purpose “to provide for organi- 
sations within the Farm Credit Administration to make loans for the produc¬ 
tion and marketing of agricultural products, to amend the Federal Farm 
Loan Act, to amend the Agr'icultural Marketing Act, tO' provide for the obli¬ 
gations of the United States, and for other purposes.'* 

’ This Act, in the first instance, provides for the improvement of the 
financial wganisation of agriculture by the ('reation of twelve Production 
Credit 'Corporations and of twelve Hanks for CV.)H:)peratives, one (Corpora¬ 
tion and one Bank in each city having a Federal Land Bank. In order to 
avail themselves of credit facilities provided by the Production Crc‘dit 
Corporations, farmers must combine in Production Credit Ass(H:iations, 
through the medium of which such credits are obtainable. The Act also 
provides for the creation of a Ccntial Bank for Oo-operatives for loans 
to co-operative associations. The exact delimitation of the respec^tive 
spheres of activity of the Central Bank and of the twelve regional Banks 
th<? Act leaves to the discretion o^' the (lovernor of the Farm Credit Adminis¬ 
tration. 

The Farm Credit Act, though*, unlike the Agricultural Adjustment Act, 
it does not contain any special programme of reconstruction based on definite 
principles, forms an essential part of the scheme of reconstruction, as a 
whole, in so far as it provides for the creation of spe('ial credit facilities 
for its carrying out and modifies certain enactments of the preceding period, 
so as to bring them into line with the plans now put into execution. 

Considered in connection with the enactments which deal with other 
aspects of economic activity, and contain schemes for their deliberate 
reconstruction upon new lines, such as the Emerge'ncy Banking Act, the 
Unemployed Relief Act, the National Industrial Recovery Act and the other 
enactments and measure's of the present .Administration, the programme of 
agricultural reconstruction inaugurated in the United States in 1933 cons¬ 
titutes, in spite of its somewhat fragmentary character, the' most comprehen- 
sive scheme of economic planning .hitherto put into effect, except that of the 
Soviet Government in Russia, which, however, rests upon principle so 
entirely different as to make it a thing quite apart from economic planning 

Great Britain provides Important examples of economic planning in agri¬ 
culture in the Wheat Act of 1932, which came into actual operation in the 
course of the agricultural year 1932-33, and in the Agricultural Marketing 
Aqt of I9$l, under which certain marketing schemes have been put into effect 
in the c^rac df thg two follow^ 
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The Wheat Act aimed at providing" wheat-growers with a sufficient 
market ior wheat and a remunerative price, without either paying a direct 
subsidy to the larmers or encouraging an excessive extension of wheat 
growing. A standard price of 45 shillings a quarter is fixed for home-grown 
wheat of millable quality and farmers are paid at the end of the year, on the 
w^heat sold by them, so-called “deficiency payments,” which represent the 
difference between the standard price of 45 shillings a quarter and the 
average price actually obtained by the grower on. the market. Should the 
area under wheat be exces.sively increased, provision is made for the defi¬ 
ciency payments to be reduced in proportion to the increase in the quantity 
of wneat ofi'ered by growers over and above a norm which must not exceed 
6 million quarters, t he lunds for defraying the payments to farmers arc* 
provided by the imposition of “quota payments” upon importers and millers 
ol wheat. Ihe scnenie is operated by ivvo bodies, the Wheat Commission, 
responsible lor payments to larmers and for tne administration of the scheme 
on the agricultural side, as well as lor tlie control of the Wheat Fund con¬ 
sisting or the quotas paid by millers and impKrrters, and the Flour Millers’ 
Corporation, llie latter body controls the Millers’ Quota Fund, which is 
used Jor tlie purchase, at the end ol tlie cereal year, whenever the Corpora¬ 
ls ordered to dp so by tlie Minister ol Agriculture, of the stocks of home 
grown wheat remaining unsold, [this provisLoin is designed to secure an 
assured market lor the wlieat-grower at home. 

It may be seen, by comparing the scneme of the American Agricultural 
Adjustment Act of 1933, lor tlie reduction of crops other than cotton with 
that on the Bntisli Wheat Act ol 1932, that in both cases the payments made 
to larmers are made in a way which passes the ciiarge to the ultimate con¬ 
sumer througn tlie millers, importers or processors ol the products in ques¬ 
tion without involving the Covernment in expense. 

The development of deliberate planning and co-ordination in the produc¬ 
tion and marketing ol agricultural commodities in Great Britain under the 
Agricultural Marketing Act of 1931 is another highly signilicant fact of the 
last two years or so. 

Ihe xVgricullural Marketing Act provides for the organisation of pro¬ 
ducers of certain agricultural commodities for the purpose of securing 
control over the market. The initiative of proposing a marketing scheme 
must come, from the producers themselves, who are also expected to submit 
a draft of the scheme for approval to the competent authorities. These are, 
lor Fngland and Wales, the Minister of Agriculture; for Scotland the 
Secretary of State for Scotland, and for schemes involving the whole of 
Great Britain, the two Ministers jointly. Should the producers not submit 
a draft schtifme ol their ow^t, its drafting may be entrusted to a Marketing 
Re-organisation Committee specially appointed by the competent Minister. 
After examination by the Ministry, the scheme is referred back to the 
representatives of the producers, and it can only be proceeded with if 
all the modifications in it made by the Ministry are accepted by the 
majority of the producers* representatives. If and when the Scheme is 
accepted, it must be laid before Parliament. When passed, before it is 
actually put into effect, it is submitted to a poll of the producers affected 
by it, on the basis of registration, and the producers must poll two-thirds 
in favour of the scheme to enable it to come into operation, in which case 
it becomes compulsory for the minority. 
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The scheme is administered by a Board of Directors elected by regis¬ 
tered producers. This body may take one of the following three forms: 
trading board, actually undertaking the disposal of the* products affected 
by the scheme; regulating board, which does not engage in trading opera 
tions but instructs the producers as to the marketing of their products, 
in accordance with a general plan, and, finally, combined trading and 
regulating board which undertakes both these kinds of operations. The 
Boards are given very wide powers in the regulation of marketing and the 
cx>ntrol of prices. The running expenses of the schemes are met by a levy 
on the sales of the regulated commodities. 

The Act, while it aims at securing a better organisation of producers 
and an improvement in prices, provides also for the protection of the 
interests of the consumers of the regulated cK)mmodities. For this purpose 
Consumers* Committees are created, which must watch the operation of 
the schemes on behalf of the consumers and can report to the Minister of 
Agriculture or the Secretary of Slate for Scotland. Any legal questions 
which may arise out of the application of the schemes are investigated 
juridically by Committees of Investigation appointed by the competent 
Minister, 

So far, among the marketing schemes put into operation under the 
Agricultural Marketing Act the two most important are tlie Pig Marketing 
Scheme and the Milk Marketing Scheme. The former is interesting in liiai, 
b€^sides the regulation of marketing of pigs and pig products of internal 
production, it is combined with a quantitative limitation of the importation 
of these products from abroad by import quotas, in such a way as to permit 
the expanding output at home to find a remunerative market. 

Thus we have seen planned economy gradually penetrating into agri¬ 
culture both in Great Britain and in the United States, where the recent 
development of this tendency was perhaps the most promiunced, the more 
so that, hitherto these two countries were the two most conspicuous 
supporters of the principles of free competition. On the Continent of 
Europe, Government intervention and planning, at least in some countries, 
have long been part of thef scheme of economic development: but^ until 
relatively recently, these activities have, on the whole been more or less 
closely fitted into the fram€^vork of a system which was essentially com¬ 
petitive. Since the beginning of the present depression, how^evefr, the situa¬ 
tion in this respect underwent a marked change, since Governments nearly 
everywhere intervened in economic life with the clear intention of diverting 
its evolution from the course it would take under the pressure of competi¬ 
tion into such other channels as they thought best in the national interest. 
As a ressult, in agriculture conditions have been created which, though they 
may more or less effectively protect the farmers from the full impact of 
the depression, depend upon the continuanc^e of certain deliberate policies 
of encouragement and protection. As compared with the et^onomic struc¬ 
ture of the world und^r the competitive system, its present structure, in 
which deliberate planning and control are gaining ground continually, seems, 
indeed, highly artificial: but the very fact that it is so largely built up and 
held togeth<?r by artifice or design would appear to insure its continuance, 
if not its pc/inanence. The whole system on which the organisation rests, 
trade barriers, restrictions, compulsory regulations, and so on, has 



become an integral piirt of the organisation of agriculture; and the 
buttresses which support this organisation cannot be removed without bring¬ 
ing ruin to whole populations. 

In the organisation ot agricultural production and marketing planned 
economy in order to be eile'ctive, must naturally extend beyond national 
frontiers, into the international field. The reguiation of production and 
the control of the markets of the world’s great agricultural staples, on 
which depends the well-being of whole countries, cannot be achieved with¬ 
out recourstJ to concerted international action. 

In the international field, an outstanding example of economic planning 
is provided by the activities leading to the signing, in August 1933, of 
the Final Act of the C'onference of Wheat Exporting and Importing 
Countries, commonly referred to as the Wheat Agreement. 

Tile movement of which the' Wheat Agreement was the outcome dated 
from the international Wheat C onfercnce in Rome, in March 1931, at which 
tile decision was taken by the wiieat exporting countries to meet in London 
for the discussion of joint action aimed at the regulation of the wheat 
market. A special conference of wheat exporting countries was, accordingly, 
held in London in May 1931, but no agreement could be reached. For 
tfie next two years tlie problem remained unsolved, though the subject w'as 
broached again and again from different angles, until in May 1933, fresh 
exenanges of views were started by ■‘representatives of the four principal 
overseas exporting countries, namely the Lniied States, Canada, Australia 
and the Argentine, in connection with the general preparations for tiic 
Monetary and J^^conornic ( inference. These negotiations, begun at Ciene’va, 
were later translerred to London, where they proceeded along with the 
meetings of the Economic C onfercnce, though independently of the latter. 
During this stage of the discussions, the original initiators of the negotia¬ 
tions were joined, lirst, by the other exporting countries including the 
LL S. S. R. and tlien by representatives of the principal importing countries 
as w^ell. I he negotiations continued, with intermissions, until the 25th of 
August, when the Wheat Agreement was signed. 

Tlie Agreement provides for a reduction of exports of wheal by the 
dxporlLHg countries, applying to llie crop years 1933-34 and 1934-35, while 
the importing countries agreed not to encourage the extension of their own 
w'heat growing, to do everytliing in tJieir power to increase the consump¬ 
tion of wheat and, when the prices of wheat have reached and maintained 
for a specihe’d period a certain definite level considered as sufficient, to 
begin the lowering of tariffs and the removal of quantitative restrictions 
on wheat imports. A special Wheat Advisory Committee was also set up 
by the? Agreement in order to watch its working and application. 

In the building-up of the general framework of planned economy in 
its application to agriculture, far more important, how^ever, than such 
multilateral agreements are the nuineious bilateral commercial treaties 
between cx>untries complementaiy to each other. By means of these 
bilateral agreements, more or less closely fitted into the national schemes 
of the countries wncerned, the severed links between economic units 
belonging to different types, such as the industrial countries, on the one 
hand, and the mainly agricultural countries on the other, are being restored 
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on a new basis. As we have endeavoured to show in the preceding chapter 
of this study, competitive world economy, with the advent of national 
planning, tends to disintegrate and to be replaced by contractual interna* 
tional economic co-operation on the basis of reciprocity. Such a substitution 
of contractual relations for free competition is a necessary corollary 
of planned economy, and as far as international trade in the great agri¬ 
cultural staples is concerned, it brings this trade into line with the general 
trend of evolution of economic and commercial policy. 

Countries which formerly kept their markets more or less wide open 
to foreign agricultural products, winch they paid for out of the proceeds 
of the sale of their own manufactures and ot tne investment of their surplus 
capital all over the world, are now seeking, in Uie face of shrinking demand 
and of an unprecedented aggravation of competition among sellers, to assure 
lor themselves some secure outlets, whicn, though narrow, as compared 
with their former world-wide marketing iacilities, would at least be safe 
from the intrusion of outsiders, lu uiatjn viutandisy the same applies to the 
countries which have built up their economic system and iounded their 
former prosperity upon the export of agricultural products. Trade relations 
between the inuustnal countries, on the one hand, and the agricultural 
countries, opi the other, lose the fluidity wliich distinguislied them under the 
systeSm of free competition, and, for the duration at least of the inter¬ 
national agreements by which they are determined, become more or less 
rigidly fixed. 

The tendency towards the fixation of tlie terms of international tratie 
relations between agricultural and industrial countries by agreements, either 
multilateral or bilateral, became clearly evident since 1931. The 
most conspicuous attempt made with a vjew to achieving a multilateral 
agreement on these lines was the arrangement proposed at the Conference ol 
btresa in September 1932 for the preferential treatment of certain 
determined import quotas of cereals from the agricultural countries of 
Central and Eastern Europe. The draft convention prepared by the 
Conference provided, however, on the instance of Germany, lor the substi¬ 
tution, whenever any of the importing countries so wished, of participation 
in the fund of revalorization of cereals, by the conclusion of special bilateral 
agreements with the exporting countries with a view to providing a market 
for their cereals. In fact, by that time, Germany had already signed two 
such bilateral treaties, namely, one, in June 1931, with Rumania, for a 
reduction of tariffs on Rumanian barley and maize, and the other, with 
Hungary, in July 1931, for reduced rates of duly on Hungarian wheat 
imports. The Stresa Conference failed in achieving any positive results 
by multilateral agreement, the draft Convention proposed by it having never 
materialised; and though the question of multilateral regional agreements 
between the countries of Central and Eastern Europe has been cropping up 
repeatedly since then, any practical progress that has been achieved has 
b^n due to bilateral trade agreements. 

These bilateral trade agreements involving, on one side at least, the 
exchange of agricultural products, take dift*e?rent forms. 

In the first instance, they may be concluded direct between the Govern¬ 
ments of the countries concerned and either stipulate for certain reductions 
in taiTiffs with regard to specified importations, or provide definitely for 
the^pission of certain quantities of the products one of the? contracting 
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parlies in exchange for the admission by the other party of a definite 
quantity of products of the other or of some specified concession or service. 
To the first of these two types belong the trade agreements signed in 
1931, by (xermany with Rumania and Hungary, the first providing for a 
reduction to 50 pOr cent, of the duties on barley and to 40 per cent, of 
the duties on maize imported from Rumania, and the second for a preferen¬ 
tial duty of 75 per cent, of the general rate for wheat imported from 
Hungary. The second type is represented by some of the recefnt trade 
agreements concluded by the* United Kingdom. Thus, the agreement of 
April 24th 1933 with Denmark provides for tariff concessions with regard 
to Danish bacon, butter, eggs, cream, and fresh and salt fish and contains 
a guarantee ol certain minimum quantities in which, in case of the eventual 
introduction ol import quotas for these products, they will still be 
admitted. In exchange, tlie L nited Kingdom obtained from Denmark tariff 
reduction in respect ol certain of its products, as well as the undertaking 
that Denmark will meet bO per cent, of its requirements of imported coal 
from British sources. In a protocol attached to the agreement, the con¬ 
tracting parties have engaged themselves, moreover, to take measures for 
increasing the sales in Denmark ol British iron and ste’el.* In the Agree¬ 
ment signed on the 1st of May 1933 between the United Kingdom and 
Argentina, the latter obiained guarantees of specified quotas for its impor¬ 
tations ol frozen and chilled meat to the former, as well as certain facilita¬ 
tions in connection with its frozen credits in the United Kingdom. In 
exchange, the United Kingdom is enabled to increase its coal exports to 
.Argentina and to recover its frozen credits there, to the amount of 
nearly 10 million pounds sterling. The same principle ol reciprocity is 
adhered to in the agreements concluded by the United Kingdom with 
Sweden, Norway and Iceland for the admission of the products of agri¬ 
culture and fisheries exported by these countries. 

In these agreements the more or less rigid determination of the 
quantities of the products exchanged and the strict reciprocity on which 
they are based are the two outstanding characteristics. Ihey all would 
appear to constitute a hall-grudging concession to the unavoidable necessity 
ol international economic co-operation; and, with a view to enable the 
contracting parties to effect rapid re-adaptation of their foreign trade relation^ 
to the needs of national planning, they are, as a general rule, concluded 
lor short periods or contain special provisions concerning the terms on 
which they may be denounced. 

While the two types of agreement dealt with above, though they may 
introduce new principles into international trade relations, still leave the 
trade between the contracting parties to be carried on through the usual 
channels, the numerous barter agreements concluded since 1931 involve 
a complete departure from the traditions of the era of competitive world 
economy. In barter agreements we see a return to those conditions of 
direct exchange of commodities, in the form of barter or truck, which we 
have long been used to associate with the Robinson Crusoe parables of 
the classical textbooks of economics. 

Unlik<? trade agreements in the proper sense, barter agreements have 
act all been concluded betw'een (tovernments, though, as a general rule, they 
all have strong Government backing. Certain barter agreements have been 
concluded by the Governments with business organisations, either private 
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or semi-official, belonging to anothe'r country. An example of such agree¬ 
ment is that between the Brazilian Government and the Grain Stabilization 
Corporation and the Bush Terminal Company in the United State's for the 
exchange of Brazilian coffee against American wheat. Besides, numerous 
barter agreements are concluded between private or semi-official business 
organisations in the two countries concerned, in which case the agreement 
technically may be considered as a private contract; but since it usuall}/ 
involves in the case of important transactions, the approval of the (tovern- 
ments concerned, as well as either a certain amount of fJovernment super¬ 
vision over ks execution, or the granting by the authorities ol tariff 
preferences or other facilitations, it acquires the character of a quasi-Govern- 
mental transaction. 

Essentially, barter agreements do not represent a class of interna¬ 
tional agreements by itself, and are only a ( onsequenc'e of the difficulties 
in which international trade relations have been involved since the financial 
crisis of 1931 and the development of the strict control over dealings in 
exchange. They must, accordingly, be considered only as a specialised 
form of bilateral trade agreements which is recurred to under existing 
conditions to a considerable extent. 

Whatever form bilateral trade agreements, as a me'ans of restoring 
international economic co-operation, may take, thejy represent a concession 
made to the pressing need for such co-operation, a minimum of whii'h is 
absolutely c^ssemtial to keep the national economic units going. Accord¬ 
ingly, in the present stage of the evolution of planned national economies 
these beginnings of economic re-integration of the world through bilateral 
agreements between countries oomplementary to each other must not be 
given exaggerated importance. ^They are, indeed, so far, pot so much 
concrete achit^vements as signs pointing in the direction ol future evolu¬ 
tion. And, indeed, it would be difficult to imagine in what other way the 
reconstruction of the essential interdependence between the complementary 
economies of agricultuial countries on the one hand, and of industrial 
countries on the other, could possibly be efftjcted. The process of such 
reconstruction is bound to be long and, for a considerable time aliead, till 
a high degree of economic integration is eventually achieved, to involve a 
more or less severe lowering of national incomes and of standards of life; 
but that this process has started, in agriculture as well as in other branches 
of economic activity, would appear to be unmistakably true. 

SUMMARY AND CONCLUSIONS 

Summing up what has been said above concerning the evolution of 
planned economy in the course of the last few years, under the pressure 
of the economic depression one comes to the following conclusions. 

1. The progressive dissolution of the competitive system and the 
gradual substitution for it of a system based on deliberate planning and 
control of economic activities within more or less effectively isolated national 
economies, unavoidably brings about a diminution of national incomes and 
a lowering of the standards of life. 

2. The future of planned economy accordingly depends upon the 
possibility of restoring international economic co-operation between planned 
national economics in a way which will bring this co-operation into line 
with national planning. Only by means of such a reconciliation between 
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national planning- and international economic co-operation can a system be 
evolved which will permit the continuance of the existing^ standards of 
civilization and well-being. 

3. The restoration of international economic co-operation can be 
conceived either as a return to competitive world economy by the abolition 
of the barriers which now impede international trade, or as the creation 
of a new system of international ec'onomic relations which would 
fall into line with the present trend of evolution of national econo¬ 
mic policies. The first of these two alternatives has been repeatedly tried 
and has persistently failed because of the utter incompatibility of 
competitive wH)rld economy with the marked trend of national 
policies towards deliberate planning and co-ordination of economic 
ac'tivities. As, however, the pressing need for international economic 
coK)peratk)n betwc(?n planned national economies makes itself increasingly 
felt, modern commercial policy tends gradually to forge new links between 
the now largely isolated national units by the development of contractual 
co-operation between countries economically complementary to each other. 
By bilateral agreements, by regional and other preferences and by the 
development of exceptions to the niost-favoured-nation clause, involving a 
return to the principle of reciprocity in international economic relations, 
a new system of international economic co-operation is being evolved. This 
new system based upon contractual relations between complementarv 
ei'onornies, will fit in with the system of national planning and may even¬ 
tually bring about the re-integration of world economy on entirely new 
lines. 

4. Agriculture is deeply involved in this g^ neral progress towards 
planned ec:onomy. The ( eiitral problem with which it has io contend is that 
of the prices ol agricultural products in its various aspects. It is accord¬ 
ingly, to the solution of this basic problem that the planning efforts are 
primarily directed. 

5. Planned economy in agriculture presents certain peculiar aspects, 
which distinguish it from economic planning in other branches of produc¬ 
tion. It is often erroneously assumed that agricultural planning must 
necessarily aim at a reduction of output with a view to maintaining or 
raising prices, while, in fact, its essential purpose must be that of achieving 
economic balance between the various industries and between supply and 
demand on a level that will involve an all-round increase of prosperity. 
Incidentally, to attain a condition of initial equilibrium from which to start, 
ecofnomic planning in agriculture may involve a reduction of output in 
overgrown branches of production, but only as a temporary expedient, to 
be followed by. a policy of co-ordinated expansion. 

6. National planning in agriculture, as well as in other industries, 
has to be supplemented by international economic co-operation co-ordinated 
with national efforts. The most important development in the direction of res¬ 
toring economic co-operation between ag^ricultural countries, on the one hand, 
and industrial countries on the other, is the ret:ent evolution, in this domain 
and elsewhere, of contractual economic relations between economic units 
complementary to each other. This development, now still in its early 
stages may eventually lead to the re-integration of world economy, which 
cannot be achieved until the relations between agriculture and industry arc 
fully restored. Until this re-integration is well advanced the national 
incomes of both the industrial and the agricultural countries will be reduced 
and the standards of life will remain below their normal level. 
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REVIEW 


**The Coconut Industry of Travancoroi” by S. Raman Kutty Menon, B.A,, 
Qiiilon S, R. V. Press 1933. Price Re. 1. 


T his is an economic study compiled by a Travancorcan with a 
sympathy “ior the thousands of poor women and children on 
tHe J'ravancore seaboard landscape .... eking out an existence 
through one or other of the manifold blessings of tue coconut 
palm.” At the same time we are told that its contents are 
applicable to conditions in Cochin and British Malabar. Inc book should 
be of interest in Ceylon especially at the present time, i'ne population of 
'I'ravancore is snown in an analysis to be about the same as tuat of Ceylon 
but among the 5,095,973 inhabitants more than half are classed as people 
who do not earn anything (”non-workers”) and only 1,478,652 as self- 
supporting individuals in the State. Of the population 67,423 are said to 
be engaged in the Coir Industry. Many of the tables anti graphs in tiic 
book would be more valuable il the years to which the values in Britisii 
rupees and other data applied were not often given in the Mysorean Era. 
In the ab.sence of any comparative statement this is tantalising to those 
who would use the book. 

c 

The coir industry in Travancore is such that its annual value is about 
equivalent to that of the coconut kernel products whilst in Ceylon the 
ot.her products are some two and a half times the value of the coir, d'he 
earning capacity of the Travancorcan engaged in the coir industry is pul 
at 4 annas (25 cents Ceylon money) a day for a woman beating husk and 
6i annas for a man engaged all day in making yarn. The economic 
condition of these people is in no way consoling, they are subject to tne 
ill-effects of floods once a year as the result of being on a seaboard with a 
rigorous monsoon. Malaria is rife, tolerably good drinking water is 
absent and the revenue of the State is largely derived from exports. The 
export duty on coir yarn has, it is said, the tendency to divert some 40 
pe*- cent, of it through the matting factories of Alleppy wdience it gels 
exported free in the manufactured form. 'Fhe export duty on coir yarn 
brings in about Rs. 5 lakhs to the Slate. I'be booklet is an interesting 
study at the present time. 
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MEETINGS, CONFERENCES, ETC. 


TEA RESEARCH INSTITUTE 
OF CEYLON 

Minutes of the Meeting of the Board of the Tea Research Institute 
of Ceylon, held in the Ceylon Chamber of Commerce Rooms, Colombo, 
on Thursday, the 12th April, 1934, at 10-30 a.m. 

Present. —Mr. Jas. Forbes (Jnr.), (Chairman), the Director of Agri¬ 
culture, (Dr. W. Youngman, D.Sc., Ph.D), Messrs. A. G. Baynham, R. G, 
Coombe, E. L. Fraser, C. E. Hawes, D. T. Richards, B. M. Selwyn, J. W. 
I'hompson, R. R. Muras (Accountant), A. \V. L. Turner (Secretary) and 
by invitation Dr. Roland V. Norris (Director, T. R. I.), and Mr. J. W. 
Ferguson (V^isiting Agent). 

Alisent .—The Hon’ble the? Financial Sec'retary, Col. T. G. Jayawardene, 
V.D., M.S.C., and Mr. D. H. Koialawala, M.S.C. 

1. Notice calling the Meeting was read. 

2. The Minutes of the Meeting of the Board of the Tea Research 
Institute of Ceylon, held on the 13th January, 1934, were confirmed. 

3. MEMBERS OF THE BOARD OF THE T. R. I. 

Announced that Mr. D. T. Richards returned from leave on the 19th 
March, 1934, and relieved Mr. F. A. Bond, who had been acting for him. 

It was decided to thank Mr. Bond for his services. 

The Chairman welcomed Mr. Thompson and Mr. E. L. Fraser, who 
had been nominated by the Ceylon Estates Proprietary Association to act 
for Messrs J. C. Kelly and I. L. Cameron, who proceeded on furlough 
or the 28th February and 21st March, respectively. 

He added that Mr. Thompson would proceed on furlough on the 2nd 
May, and as Mr. Ktdly was returning to the Island shortly after that date, 
thv. Ceylon Estates Proprietary Association had re-nominated Mr. Kelly 
to act on the Board until Major Oldfield’s return in .August. 

Finance Suh^Commitiee .—Announced that Mr. Thompson had acted 
for Mr. Kelly on this Sub-Committee, and the latter gentleman would be 
asked to resume his seat on his return to the Island. 

4. FINANCE 

(a) The Chairman stated that since the last Meeting the Accounts 
for December, 1933 and January and February, 1934, had been sent to 
each member ©f the Board. 

(b) Audited Statements of Accounts for 1933.—The Accounts were 
considered satisfactory and approved. 
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(c) Election of Auditors. —Messrs. Ford» Rhodes, Thornton & Co., 
were unanimously re-elected Auditors. 

(d) Water Supply .—The Chairman was authorised to obtain details 
of a scheme for improving the Water Supply at St. Coombs. This appears 
to be an urgent matter owing to the amount of sickness which has been 
prevalent amongst those living on the Institute’s property. 

Mr. Coombe stressed the urgency of the matter and suggested that 
the proposed scheme should be drawn up as soon as possible and circulated 
to the Members of the Board for comment. 

The Chairman suggested that it would be quicker if the Finance 
Sub-Committee were authorised to deal with it. 

This was agreed to. 

(e) Additional Votes. Kieldahl Room .—The Director reported that 
one of the fume cupboards was w’orn out and it was impossible for anyone 
to work in the room when certain experiments were in progress. As the 
fumes were very acid, a fan made of incorrodible metal was necessary. 
The cost thereof would be approximately Rs. 150/-, and the total cost 
of the necessary alterations would amount to about Rs. 500/-. 

The expenditure was authorised. 

(f) Rs. 300/- under Estate Item 34— Pests .—It was pointed out that 
there were a number of areas on the estate from which root disease was 
spreading. It was estimated that accurate mapping of these areas and 
treatment of the same would cost approximately Rs. 300/-. 

The additional vote was granted. 

5. tea cess 

The Chairman stated that the Planters’ Association of Ceylon had 
already supported the suggestion that the Cess should be maintained at 
14 cents, and he had written to the Ceylon Association in London, the 
Ceylon Estates Proprietary Association and the Low-Country Products 
Association asking for the support of these Associations. 

He pointed out that at the moment one officer was in charge of the 
Entomological, Mycoiogical and Plant Physiological Departments, and if 
the Board wished to retain a full staff of scientists including an Entomologist 
every effort must be made to maintain the Cess at 14 cents, because any 
reduction would necessitate a reduction of senior staff. He added that 
the Finance Sub-Committee had discussed the matter just prior to the 
Meeting of the Board and had unanimously decided to recommend that 
the Board should do its utmost,to ensure that the Cess is maintained at 
14 cents until 31st December, 1938. 

The proposal was carried unanimously. 

6. SENIOR SCIENTIFIC STAFF 

(a) Entomologist — Mr. C, B. R. King .—Announced that Mr. C. B. R, 
IGog proceeded on 8* months* leave on the 4th April, 1934, prior to sever¬ 
ing his poimection the Institute* 
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(b) Plant Physiologist — Mr, F. R. Tubbs .—This Officer’s application 
for leave as from the 31st October, 1934 to the Srd August, 1935, in 
accordance with his agreement, was sanctioned. 

It was further decided that Mr. Tubbs’ agreement which expires on 
the 3rd March, 1935, should be renewed for a further period of 5 years. 

(c) Tea Technologist — Mr, ]. Lamb .—Announced that this Officer 
took up his duties on the 12th February, 1934. 

7. JUNIOR STAFF PROVIDENT FUND 

Election of Trustee in place of Mr. fas. Forbes (fur .).—The Rules 
of this Fund lay down that the IVustees shall be the Chairman of the 
Institute, one other member of the Board elected by the Board, the Director 
of the Institute, the Sccreta-y of the Institute, and one member of the 
Junior StaflF nominated by the junior Staff. 

Prior to Mr. R. (i. Coombe retiring from the Chair, Mr. jas. Forbes 
(Jnr.) was the Board’s Nominee and as he had now assufned the Chair, 
there was a vacancy. 

It was unanimously agreed that Mr. R. G. Coombe be elected a Trustee 
as the Board’s Representative. 

8. MEDICAL SUB-COMMITTEE 

Announced that the Report of this Sub-Committee had been sent to 
each member of the Board on the 5th instant (Circular No. A. 9/34). 

The Chairman stated that the Finance Sub-Committee had considered 
the Report just prior to the Board Meeting and had decided that as the 
suggestion had far-reaching ramifications it would recommend to the Board 
that the subject be postponed until the next Meeting. 

This ’•ecommendation was adopted. 

9. EXPERIMENTAL SUB-COMMITTEE 

The Chairman stated that this Sub-Committee had met at St. Coombs 
on the 27th January. The Minutes of that Meeting had been sent to each 
Member of the Board. 

In connection wdth Pruning Experiments, Dr. Youngman stated that 
he was quite willing to grant facilities for the continuation of pruning 
experiments at Peradeniya for a further period of two years. 

10. ST. COOMBS ESTATE 

(a) Superintendent ,—Announced that Mr. Rogers is proceeding on 
months’ furlough on the 18th April. 

(b) Acting Superintendent .—Announced that Mr. E. J. K. Garthwaite 
who had been selected by the Sub-Committee appointed for this purpose, 
vide Cir, No, B. 4/34, had arrived on the estate on the 9th instant. 
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(c) Tea Samples .—It was decided to write to Messrs. Wilson, Smithett 
& Co., Tea Brokers, to thank them officially for having complied with 
the Board’s suggestion that quarter pound sample packets of St. Coombs 
teas should be sent to them for their report and retention of the samples 
for inspection by those interested in the Institute. 

11. PUBLICATIONS 

The Board confirmed its decision, which was taken by circulation of 
papers (Cir. No. jB. 1/34) to the effect that copies of all Publications issued 
bv the Institute could be sent free of charge as and when requested to 
Directors and Proprietors of Tea Estates. 

12. ANNUAL REPORT FOR 1933 

Announced that a copy of the Secretary’s portion of the Annual Report 
for 1933 was sent to each member of the Board on the 31st January, 1934. 
A copy of the Report was sent to the Minister for Agriculture and Lands 
on the 28th March, through the Director of Agriculture. 

13. ANY OTHER BUSINESS 

Under this heading the Secretary was instructed to write to Mr. G. H. 
Callender and thank him for allowing the Institute to use his private cart 
road during the time that the St. Coombs cart road bridge was closed for 
repairs in March. 

The Meeting closed with a vote of thanks to the Chair, 

A. W. L. TURNER, 

Secretary. 





Young Betel Leaf showing early stages of 
Bacterial Leaf-Spot. 
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DEPARTMENTAL NOTES 


BACTERIAL LEAF-SPOT OF BETEL 


MALCOLM PARK, A.R.C.S., 

GOVERNMENT MYCOLOGIST 

T his disease was recorded in Ceylon as longf ago as 1896. It has 
been found in most of the betel growing- districts of the Island and 
is especially common in the wet low-country districts where it 
often causes considerable losses. In these districts it is known 
by the Sinhalese as Bulat rogaya or the betel disease and it is 
only by constant care and attention that the disease is kept in check. 

SYMPTOMS OF THE DISEASE^ 

fhe disease is commonest in wet weather. The first indication of the 
disease is the appearance of one or more small water-soaked spots between 
the veins on the under-side of the leaves. The spots become visible on 
the upper surface and then have a typical appearance which is well described 
by the term “oil-spot’’. Yellowish zones, in the form of a halo, develop 
round the spots, which with age become brown in colour and finally black 
and rotten. 

Individual spots at an early stage of infection are about 1/5 inch in 
diameter but their size increases as they grow older. They are usually 
angular in shape, being bounded by the small veins of the leaves. As the 
disease progresses spots increase in size and two or more may coalesce to 
form large irregular dead areas. The central dead area may fall and so 
leave a hole in the leaf. When the disease occurs at the margin of the 
leaves a torn appearance may result. On badly diseased vines, spotted 
leaves turn yellow and fall off. The disease may attack the stems and 
cause the death of the vines. 

The illustration shows a young leaf in the early stages of the disease. 

CAUSE OF THE DISEASE 

In wet weather the under surface of the diseased leaves becomes slimy. 
This slime is composed of bacteria which have developed in and oozed out 
of the diseased tissue. The bacterium has been found in the very young 
spots, has been grown by itself in the laboratory and has been shown to 
be the cause of the disease. It has been named Bacterium betel. The 
bacterium enters healthy leaves through the breathing pores in the under¬ 
side of the leaf and kills and destroys the cells of the leaf so causing the 
typical spots. 

The bacterium is carried from diseased to healthy leaves by contact, 
when the diseased leaf touches a healthy one; by splashes of rain, for the 
slimy mas.s of bacteria which oozes out of diseased leaves in wet weather 
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provides a great source of danger to surrounding healthy leaves, the splash¬ 
ing of rain probably being the chief carrier; by insects which may walk on 
or feed on diseased leaves and then go on to healthy leaves; and by man, 
who might carry the organism in his hands or clothing. 

CONTROL 

Betel growers, in districts where the disease occurs, realise that once 
the disease is firmly established in a betel garden then that garden is doomed. 

.4A' soon as the first sign of the disease is seen on a leaf then that leaf 
mtist be picked and burned at once. So much do betel growers fear the 
disease that it is a common practice to uproot the whole vine where the 
disease appears on one leaf. This is thought to be unnecessary if diseased 
leaves are picked at once and care is taken not to allow the diseased leaves 
to come into contact with the rest of the vine. It should be realised that, 
in the early stages, the bacterium which causes the disease is confined to 
the spot and that, provided the spot is not touched, it is safe to handle the 
rest of the vine. The picking of diseased leaves should be undertaken 
separately from the picking of leaves for chewing or for sale and is best 
done when the sun is up and the vines are dry. The hands should be washed 
thoroughly after the collection and destruction of diseased leaves. 

If the collection and burning of diseased leaves is undertaken regularly 
the disease can be kept in check without much loss of leaves and with only 
a little labour. The secret of success is the care and regularity with which 
the diseased leaves are picked and burned. 

The improvement of the general condition of betel gardens will tend 
to lessen the amount of disease. The use of good stakes, the collection of 
all rubbish, the wider spacing of vines and sufficient room between beds 
for easy progress will all help hi controlling the disease. 

It is in the interest of all betel growers that the vines in badly diseased 
gardens be uprooted and destroyed by fire. The presetice of such a garden 
is a menace to surrounding gardens and cultivators should endeavour to 
persuade their neighbours, when necessary, to take steps to Check the 
disease. 

It is suggested that betel should not be replanted in the same soil for 
at least one year. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 31 MAY, 1934 




No. o{ 






Province, &c. 

Disease 

Ciitet up 
to Date 
since 

Flesh 

Cases 

Reco¬ 

veries 

t 

Bal¬ 

ance 

111 

No. 

Shot 



Inii. 1st 



Q 




1V33 







Rinderpest 




... 

... 

... 


Foot-and-mouth disease 

202 

158 

169 


33 

... 

Western 

Anthrax 

Rabies (Dogs) 

9 

4 

... 

... 


9 


Piroplasmosis 


... 

.. 



... 


Rinderpest 



... 

^9 

IBWI 

••• 


Foot-and-mouth disease 

479 

185 

349 

20 

110 

... 

Coloinbo 

Mnnicipaiity 

Anthrax 

Rabies (Dogs) 
Haemorrhagic 

3 

2 


• •• 

3 




Septicaemia 

... 


... 


... 

... 


Black Quarter 

Hovine ruberciilosis 

... 



... 

... 

... 


Rinderpest 



... 



... 

Cattle Quarantine 

Foot-and-mouth disease 

11 

... 

10 

1 

... 

... 

Station 

Anthrax 








(Sheep Si Goats) 

85 

33 

* ... 

85 

... 

... 


Rinderpest 

Foot-and-mouth disease 

13 

ri 

i 

... 

io 

... 

Central 

Anthrax 

• •• 





• •0 


Hovine Tuberculosis 
Rabies (Dogs) 

3 

1 




3 

... 


Rinderpest 

... 



... 

see 

... 

Southern 

Foot-ind-inouth disease 
Anthrax 

159 

is 

159 

... 

... 

... 


Rabies (Dogs) 

... 

... 


... 

... 

... 


Rinderpest 


4 i 

45 

93 


8 


Foot-and-mouth disease 



[ 28 



... 

Northern 

Anthrax 


• •• 


... 

... 



Black Quarter 

Rabies (Dogs) 

IH 


... 

... 

... 



Rinderpest 

... 

... 





Eastern 

Foot-and-mouth disease i 
Anthrax 

22 


22 



... 


Rinderpest 

... 


... 



... 


Foot-and-mouth disease 

... 



• •• 

... 

... 

North-Western 

Anthrax 

Rabies (Dogs) 

2 

2 


2 

... 

... 


Piroplasmosis 

1 

1 


1 


... 

NoFth-Centrai 

Rinderpest 

63 

13 

'“"‘iT"' 

44 


6 

Foot-and-mouth disease 
Anthrax 




... 

••• 

... 



Rinderpest 


... 



... 


Uva 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 

213 

81 

207 

6 

... 

... 


Rinderpest 

Foot-and-mouth disease 
Anthrax 

233 


233 

1 *** 

... 

- 

Sibaeaitatiiuwa 

Piroplasmosis 

Haemorrhagic 




... 

... 

... 


Septicaemia 

J2 

... 

••• 

12 

... 



Rabies (Dogs) 

4 

... 



... 

4 


O. V. S. Office. M. CRAWFORD, 

Colombo. tUH June-. 1934. Government Veterinaxy Surgeon 
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METEOROLOGICAL REPORT, MAY, 1934 


St»tion 

Temperature 

Humidity 

5 - 
iu 

Rainfall 

Mean 

Maximum 

Dif¬ 

ference 

from 

Averase 

Mean 

Minimum 

Dif. 

fcreiice 

from 

Averafte 

(t 

0 

I §2 

is'a 

Amount 

c 5 £ 
® So 

Difference 

from 

Average 

\ 


a 

e 

o 

0 

% 



1 Inches 


Inches 

Colombo 

86-4 

-02 

77'9 

+ 09 

78 

89 

6 7 

1 8*61 

18 

- 6 08 

Puttalam 

88-0 

•hO-6 

784 

+ 07 

74 

89 

1 5'1 

1*37 

5 

- 2 29 

Mannar 

89-7 

0 

80‘8 

+07 

I 74 

82 

47 

0 10 

2 

- 2 O 1 

Jaffna 

88-3 

+ 0*8 

8r9 

+ 1*0 

78 

83 

3'5 

0 

0 

- 183 

Trincomalee - 

92-9 

+ 25 

78*3 

+ 0 3 

66 

84 

3'9 

1-50 

7 

- 1*24 

Batticaloa 

89-4 

-0 4 

77-1 

-0-1 

74 

91 

3*8 

070 

4 

- 1-63 

Hambantota - 

85-9 

0 

77‘2 

+ 0*7 

79 

89 

3*9 

2*14 

13 

- 119 

Galle 

84-9 

+ 0-3 

778 

i +07 

83 

89 

6*1 

12-34 

20 

+ 084 

Ratnapiira 

890 

+ I‘2 

75-0 

+ 0*6 

74 

95 

6*8 

0-74 

23 

-ir77 

A^pura 

91*6 

+ 29 

76 1 

+ 0 3 

60 

93 

6 2 

r78 

3 

- r79 

Kurunegala * 

Q0l| 

+ 1-8 

74-9 

-05 

71 

95 1 

7*2 

0*64 

7 

- 6 09 

Kandy 

88-1| 

+ 27 

70 7 

+ 0T 

68 

90 

4 2 

3*72 

9 

- 213 

Badulla 

85-8; 

+ 1-4 

65-4 


69 

95 

4*9 

3*93 

11 

- 0'74 

Diyatalawa - 

78-3| 

+ 0-1 

609 

- 1*1 

69 

89 

5*1 

6*88 

14 

+ 159 

Hak^ala 

74-4i 

+ 5-7 

560 

- V2 

74 

85 

5*2 

5*48 

15 

- r73 

N'Eliva 

7r7i 

+ 2-4 

50-7 

-271 

77 

— 

6*8 

4*07 

12 

- 2 96 


The rainfall of May was nearly everywhere below normal, the only appreciable 
areas showing excess being the west coastal districts between ('hilaw and Negotnbo, and 
between Panadura and Galle, and some districts on the south-eastern and north-eastern 
slopes of the main hill country. Deficits were, most marked on the western slopes of 
the main hills and in the low-country adjoining the districts that usually have the 
heaviest May rainfall. 

The highest monlhly totals weni near the coast, b(*i\\(‘en Kalutara and Gallc, 
where two stations reported totals of over 80 inches, Sirikandura, 34-82 inches, and 
Kanana, 3T12 inches. Nearly all the stations in the Jaffna Peninsula, and many stations 
in the north-west of the Island, reported no rain at all during the month. 

22 daily falls of 5 inches or over were reported from 15 stations. These were 
all between the 1st and 4th, or between the 7th and I2tb. The highest daily fall 
reported was 1T56 inches, at Sirikandura, on the 7th to 8th. 

The distribution of rainfall, heaviest along the south-west coast, and falling off 
markedly inland, was a natural consequence of the prevalent type of wdnd during the 
month. The winds were mainly south-westerly, and, at the surface of rather more 
than average .strength, but these south-westerly air-currents were of no great depth, 
and were unable to overcome the resistance offered by the greater surface friction at 
the coast, and hence could not carry their moisture inland to the hills. 

The moderate south-westerly gradients that had persisted during the second half 
of April continued during May, with winds that were generally south-westerly at 
sea level. The rainfall during the first ten days of the month was mainly confined 
to the south-west of the Island, with some local thunderstorms in the lee of the hills. 
For the next few days, until the 15th, the gradient weakened, and the rains were 
much more wide-spread oyer the Island. The gradient then strengthened, and precipita¬ 
tion was again mainly confined to the south-west of the Island, and was generally 
light. During the last few days of the month, weather conditions at sea near the 
Island were distinctly more monsoonal, though the rainfall in the south-west of the 
Island continued light. The south-west monsoon appears to be markedly late in setting 
in this year. 

Temperatures have generally been above normal, except up-country night tempera¬ 
tures. Humidity has, on the whole, been about normal, while doudine.ss has been 
below average. The barometer has been appreciably above normal, while winds at 
the coast have been generally south-westerly, and above averagCi 

Thunderstorms seem to have been unusually prevalent over the Island during the 
month. Hail was repotted from Diyatalawa on the 25th and 31st. A feature of this 
year’s weather has been the comparatively large number of reports of hail-storms received 
since March. 

H. JAIfiSpN^ 
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EDITORIAL 


MILK AND INFECTION 


O NE is only just beginning to realise what gaps there are 
in our knowledge of some of our most common every¬ 
day foods, and with no food is that more so than with 
milk. The subject of the bearing of the milk supply 
upon the health of the nation is one engaging the attention of 
many at the present moment in different countries. The great 
value of milk is its richness in different vitamins, the great 
danger in milk is its liability to be infected with the bacteria of 
bovine turberculosis which is capable of conveying disease to 
man. One of the best foods for man is raw milk provided it can 
be obtained clean and free from harmful bacteria but whilst the 
medical profession realise this they insist generally that it should 
be heat treated which not only destroys the harmful germs but 
also many useful ones which are present in the raw material. 

The physiological value of milk is related to the pasture 
upon which the cows graze, young pasture being a rich source 
of vitamins, and vitamins are related in some mysterious way to 
the quantity of the sunshine that falls upon the living substance 
in which they occur. With us in Ceylon the sunshine is compara¬ 
tively always present but not so in more northern and southern 
latitudes. Possibly connected in some measure with our bounti¬ 
ful sunshine has ^en in the past the absence of tuberculosis 
Ifonii among our milch cattle. Bovine Tuberculosis has so far 
iMseiil a rare occurrence in Ceylon and its reported 
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presence amongst a herd in the hill tracts cannot be considered 
other than as a misfortune. Modern veterinary science enables 
it to be ascertained whether a herd is free from the disease. An 
important Advisory Committee on Cattle Diseases has just 
reported in England that no milk should be sold that does not 
conform to a standard of cleanliness and that all milk sold should 
be designated as heat treated, (sterilised or pasteurised), or 
certified as derived from tubercle-free cows, or as uncertified 
but which is of the standard of cleanliness required The 
Committee concludes that forty per cent, of the cows in England 
are infected with tuberculosis to such an extent as to react to 
the tuberculin test. We are very much better off than that in 
Ceylon and provided simple precautions he taken as to a clean 
source of supply, milk here should be generally a perfectly safe 
food. 
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RUBBER 

THE USE OF IMPROVED PLANTING 
MATERIAL— 

DR. P. J. S. CRAMER. 

FORMERLY DIRECTOR OF THE GENERAL EXPERIMENT 
STATION. BVITENZORG 

IV. SEEDLING SELECTION 

In the foregoing pages we have already mentioned seedling 
selection where the work is started with seedlings from clonal 
seeds. For several years a good deal of attention has been 
paid to improvement of seedlings, and raising seedlings from 
artificially cross-fertilised or self-fecundated seeds. It struck me 
during my last trip to the East (end of 1933 to beginning of 1934) 
that the various experiment stations are now starting tapping 
experiments on plots of seedlings, obtained by artificial crosses. 
The results are so far promising and indicate that also in this 
direction great improvements can be reached. 

I do not want to be misunderstood, whilst fullv reroomisino 
the value of the work now in progress, and the nossibilities it 
offers for further improvement. I do not think that at present 
we know enough of the seedlinp^s and the methods to improve 
their yields; to yet recommend the giving up of the planting of 
clones. On the contrary, in my opinion the actual best and 
most certain planting materials are still buddings of the well- 
studied, highly productive clones on the market. But I would 
make it clear that k is quite possible that we shall come back in 
some years to seedling planting. 

The yields of seedlings obtained by a controlled combina¬ 
tion of mother and father, or by self-fecundation, indicate that 
we may reach averages of the level of clonal yields, but that 
generally speaking, the seedlings show a much wider variation, 
comprising always a certain percentage of plants without value, 
and on the other hand, also a certain percentage of plants sur¬ 
passing the best clones in yield. Since Dr. Heusser in Sumatra 
started to work on seedlings his most valuable work has given 
us interesting data on this point. At the same time it showed 
that this work—castrating and isolating flowers and fecundating 
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them with pollen of another clone—is difificult and complicated, 
while it gives only a low percentage of success—if 5 per cent, of 
the flowers treated produce seeds this may be considered quite 
a high figure. While these experiments are valuable to teach 
us the worth of various clones (or mother trees) as seed or 
pollen parents, it seems improbable that we shall ever be able 
to produce such artificially pollinated seeds in commercial 
quantities for large field planting. 

In the years before 1930 manv fields had been laid out for 
the purpose of producingf seeds. These were in isolated spots 
in the jungle or in the midst of coconut plantations. The object 
was generally to produce hybrid seeds combining desirable quali¬ 
ties from' the parents, and to attain this the plantings consisted of 
mixed clones, the different clones often beine planted in alternate 
rows. Now we find that most clones easilv give seeds when 
planted in monoclonal blocks and are so limited to fecundation 
by their own kind that we think that this system loses its value. 
As we find now that by far the largest number of clones gives 
easily seeds when planted in monoclonal blocks and so hmited 
to self-fecundation, we think this system loses its value. The 
diffifculty with seeds from, mixed clonal plantings is that one 
never knows which parents have furnished the pollen, and that 
the picking of the seeds if we want to u.se only seeds of a certain 
clone, becomes quite a task. If seeds from monoclonal plantings 
are used, no precautions are necessary to guarantee the purity 
of the seeds except that the monoclonal planting should be 
inspected and, if rogues or impure clones occur, these should be 
cut out. But if this is done, we may simply collect all the seeds 
from the ground and have the certainty that they are all from 
the same origin, and that, if the .seedlings raised from them show 
certain characters, they will always show these characters. 

We have seen figures from fairly large plantings, where 
buddings and seedlings of a certain number of clones were com* 
pared, each set comprising several hundreds of trees, and we have 
been able to study the tapping results. The clones were the older 
Avros clones like 71, 163, and so on. Generally speaking the 
unselected seedlings gave a lower average than the unselected 
buddings, but, as might be expected, the range of variation for 
these last was much wider than for the seedlings. The result 
was that, when we compared the average yield for the 25 per 
cent, best seedlings with the average for the best 25 per cent* 
buddings, the seedlings gave more. 
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Is it possible to plant out seedlings and to retain only the 
25 per cent, best ones } Theoretically—^yes. On the ground of 
interesting experiments on density of planting we have seen in 
Sumatra and with common experience in Indo-China, we are 
now in favour of starting our planting with a‘ high density, for 
instance about 300 trees per acre, 10 by 15 feet will give us 290 
trees per acre and seems suitable. As soon as the seedlings are 
developing into true trees, let us say after 3 years, we would 
submit them to an experimental tapping. Mr. Mann of the 
R.R.I. in Kuala Lumpur has shown, that when we tap the trees 
ten days and measure the yield for the last five days, we have a 
true measure for their productivity. We can rest them again 
for half a year and apply then a second tapping test. According 
to these two tests the poorest yielders can at this stage be 
removed, say 20 to 25 per cent, of the total number of trees. 
Repeating continuously the selective thinning-out during our 
further commercial tapping we can arrive at a final stand for the 
old rubber of say 70 trees per acre—25 per cent, of the original 
stand. I admit, that in thinning out we cannot go by yield 
alone, too large open spaces must be avoided, and so we will 
never succeed in having only our very best 25 per cent, of the 
trees, but still it seems possible to arrive at a selection that the 
trees kept correspond, let us say, to the 30 per cent, highest 
classes of the seedlings and in this case the average yield should 
be above that of a clonal planting treated the same way. From 
these considerations, we feel convinced, thait by planting clonal 
seeds, choosing a very dense original stand and applying a 
regular selective thinning out from the early sitage on, we may 
arrive at higher yielding lields than budded fields would give, 
however, the actual proof of this system in practice and on a 
scale sufficient to consider the results as reliable, has not yet 
been given. 

There is still another method of bringing the observations 
mentioned above into practical application. It is now generally 
accepted that a high yielding tree is born a high yielder. So, 
when we have before us a nursery, we have a mixture of plants, 
some predestined to become high yielders and others of medium 
or poor yield. The question is, how we can find out the future 
high yielders. 

Many people will remember that some years ago this fact 
was pointed out by Mr. Ashplant and that he based a method of 
selection on it. using as a criterion the latex vessel bore. When 
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I visited Southern India at the end of 1929 on various plantations 
fields had been laid out following Ashplant’s system. They 
must be now tappable and it is to be hoped, that some figures on 
the tapping results will find their way into current literature. In 
my opinion Ashplant’s system would have some effect, but it 
seemed difficult to apply it from the point of view of practical 
plantation practice, and he was handicapped with his experiments 
in another respect: he did not, so far as I know, use clonal 
seeds, which generally speaking present much greater possibi¬ 
lities than common seeds. 

I have myself tried to devise a system of seedling selection 
based on the same fundamental observations, starting experi¬ 
ments on it in 1918-19. The idea was this—if a high yielding 
tree is born a high yielder and if so a seedling in the nursery is 
already predestined to become a high or a poor yielder, can we 
not find out which is which, by applying some system of tapping 
and retaining only the highest yielding seedlings ? To arrive at 
a practical method we have to find at first a tapping system for 
these young plants. Our system consists in pressing into the 
bark a set of V shaped knives fixed on a strip of metal (British 
patent 309'90f) judging afterwards the yielding capacity of the 
seedling by the stream of latex coming out of the 4 super—posed 
V cuts. We generally classify the plants then into 5 classes 
and we use only the best class for planting out, which for some 
clones may be 5 per cent. 

We can apply this system not only with plants in nurseries 
but also with direct planting. In the last case we lay out our 
fields with 9 seedlings per planting hole, or, with planting 
trenches instead of holes, say for instance, 15 feet apart. In the 
trench we plant germinated seeds in double rows, one foot apart 
between the two rows and in the rows. Of course, clonal seeds, 
but the place where we started these experiments in Malaya, 
Carey Island, Port Swettenham, F.M.S. produces already large 
quantities of seeds of many clones. After a little over a year 
the nursery test tapping is applied and repeated once or twice; 
then the poor yielders are removed and in the rows plants kept 
at a distance of 9, 10, 11, or 12 feet. If a very high yielder is 
found, which by its place would have to go, it can still be trans¬ 
planted to a vacancy. We have then an original planting of 
10 by 15 feet, allowing us still several thinnings out on the same 
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principle, as described in the beginning. We have not yet 
definite results from plantings started in this way, but all indica¬ 
tions are that they will be a success. 

The system opens possibilities for other improvements. 
However we think instead of dwelling upon this we had better 
wait till we can mention some of the results, which we hope will 
be possible in a couple of years. An important point will be 
not only the system of improvement but also the choice of the 
clone from which the seeds are taken. Preliminary results 
indicate that the different clones may give quite different sets of 
seedlings in this respect. Another point is that from high yield¬ 
ing one year old plants we can make at once a few buddings and 
so progress also in the direction of vegetative multiplication with 
our planting material. 
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BOVINE TUBERCULOSIS IN CEYLON 


M. CRAWFORD, M.R.C.V.S., 

GOVERNMENT XHTERJNARY SURGEON, OEYLON 


T he occurrence of a number of cases of Tuberculosis 
among up-country cattle during the past year, has 
brought the disease into prominence. 

Ceylon is remarkably free from this disease which 
is such a scourge of cattle in Europe and it is necessary that 
everything possible should be done to preserve the freedom 
which has been enjoyed in the past. To attain this end the 
co-operation of all owners of cattle is necessary. 

Up to the present cases have been confined to cattle of 
European or Australian breed and the infection has undoubtedly 
been introduced by cattle imported into Ceylon from either 
Europe or Australia. 

No cases have been met with in cattle of the native breed. 
This does not mean that local cattle are immune or resistant to 
the disease. In the past the view has often been expressed that 
the freedom of native cattle in Tropical countries must be due to 
a natural immunity or resistance. Evidence which has accumu¬ 
lated in recent years from other Tropical countries throws grave 
doubt on the correctness of this view. For example recent 
reports from Siam show that 14 per cent, of the local cattle are 
infected, in Fiji the disease has been found to be just as preva¬ 
lent among cattle of Indian breed! as among cattle of European 
breeds, and reports from various parts of Africa indicate that 
it is present in herds of cattle of local African breeds. 

The probable explanation of the rarity of the disease in 
local cattle in Tropical countries in the past is that infection 
was not present in these countries but has been introduced by 
cattle from Europe and is only now beginning to spread to the 
local cattle. 

The following are the important points wkh regard to this 
disease:— 

Cottse.-—The disease is due to infection wM» the Bovilie 
type of the Bacillus tuberculosis. This organism is very similar 
; tb the Human type but is not identacal with it. The imist 
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important difference between the two varieties of this bacillus is 
that the Human type is practically incapable of causing disease 
in cattle, on the other hand the Bovine type while of compara¬ 
tively little importance as a cause of disease in adult human 
beings is a common cause of Tuberculosis affecting certain parts 
of the body in children in many parts of the world. The Bovine 
type of bacillus is responsible in Europe for a considerable pro¬ 
portion of cases of Tuberculosis in children, affecting bones and 
joints, the cervical lymphatic glands, the abdominal lymphatic 
glands and the meninges. 

Tuberculosis of these organs in children in Ceylon is, I 
understand, of much less frequent occurrence than in Europe, a 
fact which is doubtless associated with the rarity of Bovine 
Tuberculosis among Ceylon cattle up to the present. 

The Tubercle bacillus whether of the Bovine or Human type 
belongs to the class of acid-fast bacilli, a class of bacilli characte¬ 
rised by their comparatively high resistance, outside the animal 
body, to injurious agents such as heat, cold, desiccation, putre¬ 
faction and disinfectants. Direct sunlight however has a very 
destructive effect on them. 

Method oj infection .—The two common methods of infec¬ 
tion are (a) through the respiratory tract by inhaling bacilli 
coughed up or otherwise discharged by an, infected animal, (b) 
•through the digestive tract by eating food contaminated with 
bacilli discharged by an infected animal. 

Infection is therefore much more likely to take place when 
animals are housed especially when they are overcrowded and 
the cattle sheds are dark, ill-ventilated and dirty. 

Many cattle sheds in up-country districts are badly lighted, 
badly ventilated, badly drained and often overcrowded. In 
many cases the cattle are confined to these sheds throughout 
their lives and are never permitted to take exercise in the open 
air. Should infection be introduced to such sheds the conditions 
are ideal for its rapid spread and there is every chance of all or 
a very high proportion of the cattle becoming infected within a 
short space of time. Apart from the fact that such sheds 
phoyidie favourable conditions for the dissemination of the 
.Thber4e bacilli, cattle kept under such conditions have their 
rcfGlsmnce to infection lowered and are less able to resist the 
inM^sipn of their bodies by the bacilli. Fresh air and exposure 
to sunlight strengthen the natural defences of the body and 
ensdble an animal to throw off infection. 
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Nature of the disease in cattle .—In most cases Tuberculosis 
is of a chronic nature and progresses very slowly. It may be 
present in a dormant form for a very long time without causing 
any outward symptoms which would attract the attention of the 
owner. In many cattle it may never progress beyond this stage 
and such cattle will continue to all outward appearances in good 
health for long periods. The progress of the disease beyond this 
stage is facilitated by unfavourable conditions such as housing 
in dark, stuffy, insanitary sheds, inadequate feeding, the strain 
imposed by heavy milking and frequent calvings, advancing age 
or the presence of other debilitating diseases such as heavy 
worm infection, etc. 

It is only in fairly advanced cases that outward symptoms 
are shown and these vary with the part of the body which is 
affected, Almost any organ of the body may be affected but the 
parts in which the disease is most frequently seen are as follows: 

The lungs and other parts of the respiratory system. In 
such cases the commonest symptom is a chronic cough. The 
cough may not be very frequent or very loud but it is persistent 
and shows no tendency to clear up. The typical Tuberculosis 
cough is a short, dry, harsh cough which gives the impression 
that the cow is attempting to suppress it. It must not be con¬ 
fused with the longer, louder, softer cough commonly heard in 
healthy cattle from time to time especially when they have 
finished a heavy feed and their stomachs are distended. 

If a cow suffering from a tuberculous cough is kept tied 
facing a clean wall, careful examination of the wall may show 
that small pieces of sputum are expelled during coughing and 
may be found adhering to the wall. Such pieces of sputum are 
yellowish in colour. They are not always present as most cows 
swallow the sputum which is brought up during coughing. 
Where present, however, they are a valuable help to diagnosis. 
As the disease progresses in the lungs there Is usually loss of 
condition and finally emaciation. 

Intestines .—^When the intestines are affected there are no 
very obvious symptoms except in advanced cases when there is 
a persistent diarrhoea. 

Lymphatic glands .—^When any organ is affected the corres¬ 
ponding lymphatic glands become enlarged. The superficial 
lymphatic glands in some cases are enlarged and can t>e observed 
.as swellings under the skin, such sweUii^s are hard< painless 
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a£id tend to enlarge very slowly. They are most commonly 
seen near the throat at the angle of the jaw, in front of the 
shoulder, in front of the breast bone at the entrance to the chest, 
and in the flank. They vary in size usually not bigger than an 
orange but occasionally much bigger up to the size of half a 
coconut. 

The Udder .—Tuberculosis of the udder is a very important 
condition from the point of view of human health as when the 
udder is affected the milk contains Tubercle bacilli in varying 
numbers. In the initial stages no marked change is produced 
and the milk is not altered in appearance. Later there is a 
gradual diffuse enlargement of the affected quarter, there is no 
acute painful swelling as occurs in ordinary Mastitis. One or 
more quarters of the udder may be affected, the right hind 
quarter being more commonly affected than the others. This 
condition is not very common, the percentage of cases in which 
the udder is affected being comparatively small. 

Diagnosis .— I his, save in advanced cases, is often difficult. 
Microscopical examination of specimens of such material as 
sputum, milk, discharge from the vagina, pus from enlarged 
glands, etc. will often enable a diagnosis to be made. 

Fortunately in the Tuberculin test we have a very reliable 
method of determining whether the disease is present or not. 
The test, in competent hands, has a very high degree of accuracy 
and is free from danger to the cattle tested. It is in daily use 
throughout the world and has proved of the greatest service in 
campaigns directed towards the eradication of this disease. A 
slight drawback to the test is that it does not give any indication 
as to the extent of the disease or to what stage it has advanced. 
A cow affected to only a slight degree will react just as well as 
one extensively affected. 

The test can be applied in various ways and is based on 
the fact that when Tuberculin, which may be defined as a sterile 
extract from a culture of the Tubercle bacillus, is injected into 
an animal, such animal if affected with Tuberculosis will react 
either by a rise of temperature or by a local swelling at the place 
where the Tuberculin is injected while a healthy animal will 
not react in any way. The test can only be applied by a Veteri¬ 
nary Surgeon, it cannot be done by the owner himself. 
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Dcnger to human health from milk of Tuberculous cattle .— 
Speaking generally it may be said that as a rule the milk does 
not contain Tubercle bacilli unless the udder is affected with 
Tuberculosis. Tubercle bacilli are however sometimes found in 
the milk of cows even when the udder is not affected. In such 
cases the cow is extensively diseased in other parts of the body 
and is eliminating bacilli in the sputum, dung, urine or discharge 
from the uterus. The outside of the udder becomes contami¬ 
nated with these infected discharges and small quantities fall 
into the milk at the time of milking. It is therefore essential 
that such cows, that is cows affected with Tuberculosis of the 
udder or advanced Tuberculosis in other parts of the body should 
be removed at once from any dairy herd. 

Excluding these cows there is the cow which is to all appear¬ 
ances in good health, showing no symptoms of disease, but which 
reacts to the Tuberculin test. Tubercle bacilli are not as a rule 
eliminated in the milk of such cows and they do not constitute 
a danger to human health. It is necessary, however, that both 
the cows themselves and the milk be examined at regular inter¬ 
vals so that any cows in which the disease has advanced may be 
detected at once and removed from the dairy. 

Where any suspicion attaches to the milk the danger can be 
obviated by raising the milk to the boiling point before using it. 
This destroys the bacilli. Mere heating of the milk will not 
suffice. It must be brought to the boiling point. 

Danger to human health from eating meat from Tuberculous 
cattle, —The danger from this source is not so great as from milk 
on account of the high temperature to which meat is raised during 
cooking. 

Competent veterinary inspection in slaughter houses of all 
carcases is an efficient safeguard. The practice in European 
countries which is approved by all public health authorities is to 
condemn as unfit for human food the whole carcase of any 
animal which shows evidence of advanced Tuberculosis. Where 
the disease is not advanced but localised to one part, the affected 
and surrounding parts only are destroyed, the remainder of the 
carcase being passed as fit for human consumption. 
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STEPS TO BE TAKEN BY CATTLE OWNEIRS 

(1) Report at once any cattle which are suspected to be 
affected either to the Government Ag’ent, the Govern¬ 
ment Veterinary Surgeon or the local Headman. 

(2) After reporting and pending examination by a Veteri¬ 
nary Officer keep the suspected animal isolated from the 
others. 

(3) See that all cattle sheds are well lighted, well ventilated, 
clean and not overcrowded. Sunlight is an efficient 
disinfectant and cheap, full advantage should be taken 
of it. 

(4) Be careful when purchasing new cattle. Make search¬ 
ing enquiries regarding the herd from which they came. 
If there is any doubt have new purchases* isolated and 
tested by the Tuberculin test before allowing them to 
join the herd. 

(5) The disease is scheduled under the Contagious Diseases 
(Animals) Ordinance (Ceylon). It is an offence to fail 
to report cases or to move a diseased or suspected 
animal off the premises or to allow it to come in contact 
with any other cattle. 
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THE RUBBER RESEARCH SCHEME. 

CEYLON 


G. W. BRUCE FOOTE, 

MANAGER. ELSTON ESTATE 

[The following note was prepared hy Mr. Bruce Foote for the meeting 
of the Central Board of Agriculture, hut time not admitting its presentation 
is given here.] 

I was for many years a member of the Executive Committee 
of the Old Research Scheme before the Reconstitution in 
1930 and I have visited the Laboratories and Experiment 
Station at Nivitigalakele on many occasions, so, I think, 
it may be admitted that I know something about the Scheme 
in general. 

There can be few, if any, in these enlightened days who are 
blind to the need and use of Scientific Research for Rubber 
or any other form of Agriculture, but there are probably some 
who consider that the Rubber Research Scheme has not 
advanced with sufficient rapidity, and, at times, I myself have 
been among these. But J realise that the Research Scheme, 
both during the ante and post Reconstitution periods, has 
worked under difficulties and disabilities, for which it was 
not alone to blame. Mr. O’Brien has dealt with the Slump 
and all its devasitating and paralysing effects, so I do not intend 
to touch on that, but would delve into more ancient history. 

Before the War there were two Schemes, of sorts, both of 
which were, if I remember correctly, private and voluntary, 
and both fell into abeyance during the War. Shortly after the 
War they were revived and amalgamated, and, with a subs¬ 
tantial grant from Government, constituted a new Scheme 
Under this .Scheme the Laboratories were built and the Experi¬ 
ment Station at Nivitigalakele opened, but after a few years 
it became apparent that the Scheme needed further reconsti¬ 
tution and that an Ordinance would have to be passed in the 
Legislative Council: for a time this hung over the Scheme like 
the Sword of Damocles with somewhat paralysing effects; more 
so. I consider, than should have been permitted; even so it was 
realised that Nivitigalakele was not sufficiently large as an 
Experiment Station, and efforts were made to obtain a further 
giant of land, but difficulties arose and we were balked on every 
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occasion, I mention this especially as I shall refer to it again 
later. But for these facts the reconstituted Scheme would have 
taken over a larger inheritance. 

This brings us to 1930 and the birth of the New Scheme 
coincident with the Rubber Slump. 

To turn now to a few of the achievements of the Scheme: 

First and foremost we have the Experiment Station at 
Nivitigalakele where Ceylon clones are being tested for pur¬ 
poses of budding. 

Those of us who have visited the Station and Laboratories 
and examined the records of these clones realise the immense 
amount of work being done: they are most elaborate and kept 
with the minute.st detail. This is a work that does not come 
before the public and for which the Research Scheme seldom if 
ever gets any credit. Those who have studied the subject of 
Budded Rubber realise that there is yet a great deal to learn 
and prove as to the behaviour of the so-called proved clones of 
the F. M. S. and Dutch East Indies at any rate in Ceylon and 
what applies to these, applies with greater force to the unproved 
clones of Ceylon. 

Secondly, Mr. O’Brien has produced a most useful book on 
Rubber Manufacture, a book that should be in the hands of 
every Rubber Planter, be he V.A., P.D., or S.D. 

Finally, we have Mr. Murray’s work on Oidium. It is quite 
within the bounds of reason to imagine that this disease, if left 
untackled, may prove to be as serious a menace to the Rubber 
Industry in Ceylon, as did Coffee leaf disease to the Coffee 
Industry. Mr. Murray has shown that it can be controlled and 
controlled successfully, at no outrageous cost. If this was the 
one and only achievement of the Rubber Research Scheme, I 
consider it would have justified its existence. 

Before concluding there is a point I would like to impress 
on all critics of Scientific Research Schemes: 

That is, that scientific results are not produced overnight. 
It is aptly said that “the mills of God grind slowly, yet they 
grind exceedingly small’’ I think it would be as apt to substitute 
the word Science for the word God. 

The long talked of, and long sought Rubber Restriction 
Agreement has come upon us during the last few days. Let us 
hope it is the dawn of an era of prosperity and that funds will, 
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before long, be available to permit the Rubber Research Scheme 
to go ahead as it should; though, if the position, justifies it, it 
may be necessary to consider a small temporary increase in the 
Export Duty to counteract the decreased exports under Restric¬ 
tion. The Scheme possesses an estate, Dartonfield, where field 
experiments can be carried out: it has its Factory, and Labora¬ 
tories, its Exp>erimen.t Station for proving clones; and, in this 
connection, I see Government is being asked for a further grant 
of 100 acres of land; it is to be sincerely hoped that the same 
difficulties will not be experienced over this as in the past, to 
which I have already alluded. And, what is more important, 
it has in its four scientific officers a very sound and able nucleus 
around which to build up a larger and more elaborate Scheme. 
Given funds, and sympathetic consideration from the powers- 
that-be, I feel sure that within a few years we should have a 
Research Scheme of which Ceylon might be justly proud. 
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THE UNITED STATES DEPARTMENT 
OF AGRICULTURE* 


ITS STRUCTURE AND FUNCTIONS 


I N the first half century of our national life the Federal Government 
^avc little practical aid to agriculture. John Adams as early as 
1776 introduced in the Continental C'ongress two resolutions relating 
to agriculture. The first proposed the encouragement of the pro¬ 
duction of certain agricultural commodities, and the second recom¬ 
mended that the ('><olonies take early measures for ere<!ting and establishing 
in every Colony a society for the improvement of agriculture. George 
Washington proposed Government aid to agritrulture in his first annual 
message to Congress; but at that time he simply suggested that it should 
be encouraged in a general way along with t'ommerce and manufactures. 
He had progressed far beyond that point by 1796, when, in his last annual 
message to Congress, he remarked that as nations advance in population 
the cultivation of the soil beKtomes more and more an object of public 
pationage. *‘Institutions for promoting it (agriculture) grow up, supported 
by the public purse; and to w^hat object ('an it be dedicatc^d wnth greater 
propriety?” Nothing came of these proposals. 


LINCOLN SIGNED ACT IN 1862 

The Act creating the Department was signed by President Lincoln on 
May 15, 1862, and in that year $64,000 w^as appropriated for agricultural 
purposes. 


SCOPE OF THE ORGANIC ACT 

The Act creating the Department of Agriculture directed it to acquire 
and diffuse useful information on subjec'ts connected with agriculture in the 
most general and comprehensive sense. 

THE PRESENT STRUCTURE 

^Fhe Uniu^d States Department of Agriculture is one of the 10 major 
executive departments of the Federal Government. Its affairs as a whole 
are supervised and controlled by the Set'retary of Agriculture. He formu¬ 
lates and establishes its general policies. His extra-departmental functions 
include contacts with Congress, to secure necessary appropriations and to 
advise regarding pending agricultural legislation; contacts with other 
executive departments, to co-ordinate inter-departmental activities and to 
avoid duplication in work; and membership on numerous boards and com¬ 
missions, such as the Executive Council, tl>e Forest Reservation Commission, 
and the Migratory Bird Conservation Commission. 

In bis task of supervising the work of the Department, the Secretary 
is assisted by a general administrative staff, including an Assistant Secre- 
four Directors of principal types of work and a Solicitor. The 

* Extracted from United States Department of .Agriculture Miscellaneous Publication 
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Assistant Secretary aids in the general sup>ervision of the Department and 
acts for the Secretary in his absem^e. In the absence of both the Secretary 
and Assistant Secretary, the Chief of the Weather Bureau becomes the 
Acting Secretary of Agriculture. 

FUNCTIONS OF THE DIRECTORS 

Each of the four Directors supervises the work of the Department 
pertaining to his special sphere, and reports directly to the Secretary. 
There are Director of Scientific Work, the Director of Extension Work, 
the Director of Personnel and Business Administration, and the Director of 
Information, In many cases the responsibilities of the Directors are con¬ 
nected with many of the Department’s bureaus and sometimes with them 
all. Their function, consequently, oonsisls largely in co-ordinating the 
various activities so as to avoid duplications, to save time and money, and 
to forward a sound agricultural program. In addition to this general func¬ 
tion, each of the directors has an organization under his immediate control. 
Thus the Chief of the Office of Experiment Stations reports to the Director 
of Scientific Work, The Director of Extension Work has under him the 
Office of Co-operative Extension Work, the Office of Motion Pictures and 
the Office of Exhibits. The DirtH:lor of Pers/onnel and Business Adminis¬ 
tration is in charge of the offices dealing with finance, personnel, salary 
classification, department organization, and general business operations. 
The Director of Information has immediate charge of the Office of Infor¬ 
mation, comprising the Division of Publications, the Press Service, and 
the Radio Service. The Solicitor, who is legal adviser to the Secretary, 
has a large staff of assistants. 

SIX GENERAL CLASSES OF WORK 

All the Department’.s ordinary activities— i.e., not including emer¬ 
gency adjustment work — may be divided roughly into six general classes: 
(1) research; (2) extension and information; (3) eradication or control 
of plant and animal diseases and pests; (4) service activities, such as 
weather and crop reporting, and forest and wild life refuge administration ; 
(5) the administration of regulatory laws; and (6) road construction. 
These functions are closely inter-related and interdependent. Research, 
for example, is not complete in itself. Knowledge gained must be com¬ 
municated to the public, used in eradicating plant and animal pests, and 
incorporated in regulatory-law administration. It is as essential a duty 
of the Department to promote the application of science as it is to increase 
scientific knowledge. Tliese manifold duties though not the result of a 
preconceived plan, did not come about foriuiiously. They developed from 
small beginnings in directions determined by agricultural and national wants 
and by the growth of science. The Department is not a mechanical crea¬ 
tion but a living institution evolving structurally and functionally in a 
changing world. 

RESEARCH 

Research, of course, is fundamental in the Department’s work. AH 
intere^s today recognize that the Federal Government should promote 
agricultural science. It is a public, rather than a private, function because 
agricultural research does not ordinarily attract private enterprise. Indivi- 
duals^aiud corporation^ seldona have the public spirit, the scientific interesti^ 
6r the financial resources to conduct agricultural research el^ejitly. , 
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We may distinguish between research for more or less well-defined 
practical objects, and fundamental research for the discovery of basic facts 
and principles. Tlie first type may be undertaken to throw up a hurried 
defence against diseases and pests, to develop plant varieties or strains 
of livestock suited to particular conditions, or to find new uses for crop 
byproducts. Fundamental research is not always directed toward any 
clearly defined practical goal. It explores physical or biological phenomena, 
primarily to increase the sum of knowledge rather than to attain any 
specified tangible advantage. This does not mean that fundamental 
research is not practical. It is practical in the highest, and most permanent 
sense. Time and again fundamental research has developed facts or prin¬ 
ciples of revolutionary practical importance. 

PUTTING SCIENCE INTO PRACTICE 

Service functions grow out of the Department’s research. Knowledge 
gained by the study of animal diseases and parasites is the basis of con¬ 
trol measures. Diagnosis of foot-ancl-mouth disease on its rare appear¬ 
ances in this country has led to its prompt and tx^mplete eradication. 
The same is true of the infectious poultry malady, European fowl pest, 
which appeared in the United States in 1924 and was eradic'ated in 1925. 
It made a second appearance in June 1929, but prompt diagnosis led to 
its speedy suppression. Research helps to eradicate or prevent bovine 
tuberculosis, tick fever, hog cholera, sheep and t'attle scabies, diseases 
of animals on fur farms, and various other maladies. Several years ago 
the Department proved that anaplasmosis, a disease of cattle, exists in 
this country, and the knowledge led to experimental methods of control 
and treatment. A study of the so-called mosaic diseases of tobacco, 
tomatoes, cucumbers, potatoes, sugar beets, corn, wheat, sugarcane, and 
many other cultivated crops, including fruits, resulted in the development 
of resistant varieties and the establishment of these varieties in threatened 
areas. 

ACCOMPLISHMENTS OF ENTOMOLOGY 

The cotton bollweevil, one of the worst insect pests, has beep brought 
under a large degree of control by thorough dusting of the cotton plants 
at appropriate times with powdered* calcium arsenate. The discovery of 
the susceptibility of the inse('t to certain arsenical poisons gave cotton 
growers a means of decreasing its injury to the cotton crop even during 
the worst bollweevil years. The result is a net benefit averaging $15 an 
acre. 

Curly top, a serious malady of the sugar beet, is attributed to a 
small leaf hopper. This pest normally migrates from the desert into beet 
fields, carrying with it a virus which produces the malady of sugar beets. 
An entomologist trained also in ecology discovered the influences which 
result in the migration of the insect and the conditions under which 
migration is likely to take place. Hence the Department can inform 
growers, in time for the information to have a bearing on their sugar 
beet planting, whether an abundant or a light infestation of the pest 
that causes curly top is likely to occur during the coming season. Recently 
Department ^ientists developed a variety of sugar beet which is resistant 
thW curly disease. 
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CORRELATING DISEASE KNOWLEDGE 

That plants, like animals, are subject to disease has been known from 
the beginning- of history. The Bible frequently refers to “blights and 
mildews” of plants and Aristotle, B.C. 300, speaks of the rust of wheat. 
It is only within the last hundred years that the fundamental discovery 
was made of the relation of fungi, bacteria, and other microscopic 
organisms to plant diseases. Pear-blight was the first bacterial disease 
of plants to be sp recognized. Why the disease often developed almost 
at once on the whole bloom of the tree, however, was still a mystery. One 
morning, in the Department’s grounds at W’ashington, a member of the 
Department saw a bee dive into a pear blossom. He caught the insect, 
removed certain adhering substances from its head and body, and looked 
at these substances through a microscope. He found the pear-blight 
organism. Thus was established the important fact that a bacterial plant 
disease can be carried from one plant to another through the agency of 
an insect, and the simultaneous development of pear-blight on many 
blossoms was explained. 

This discovery was followed 2 years later by the discovery that splene¬ 
tic or tick fever is transmitted by the cattle tick. The joint responsibility 
of bacteria and parasites in the causation of certain mysterious plant and 
animal diseases was revealed and a basis laid for effective, control of such 
diseases. Through quarantine action in the Southern Stales cattle ticks 
were eradicated from large areas and cattle freed from a disease that had 
formerly caused heavy losses. Out 985 counties that were quarantined 
when systematic tick eradication began in 1906, only 89 still had to be 
kept in quarantine at the? end of 1933. This is one of the most outstanding 
successes of regulatory action based on scientific discovery in the Depart¬ 
ment. 

Benefits derived from the revelation that plant diseases may be trans¬ 
mitted by insects and other invertebrates have not been confined to agri¬ 
culture. In the tick-fever investigation it was demonstrated that the 
actual cause of the disease is a micro-organism found in the blood of 
infected cattle, and that the cattle tick is the only means whereby the 
disease cap be transmitted. This proof that a protozoan disease may be 
transmitted exclusively by an intermediate host or carrier led to the 
knowledge that yellow fever, malaria, typhus fever, African sleeping sick¬ 
ness, Rocky Mountain fever, nagana, and other disea.ses are similarly 
communicated. It made possible the control of yellow fever in the Panama 
Canal Zonie. Many plant diseases, including sugarcane mosaic and sugar- 
beet curly top, are transmitted by insects. 

TRIUMPHS IN PLANT BREEDING 

Another branch of study in the Department that has had important 
practical consequences, including the enactment and enforcement of certain 
regulatory laws, i^ plant breeding. In the strict sense, plant breeding is a 
comparatively new development, though plant improvement has been going 
on since man first became interested in plants. Methodical plant breeding 
was unknown before the discovery that plants are male and female. 

, fact, though previously suspected, was not definitely established 

i^tU less than 2 centuries ago. The greatest progress in plant bret^Xing 
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is a development of the last 20 or 30 years. Plant breeding in the Depart¬ 
ment of Agriculture has developed plant varieties that thrive where the 
varieties previously known could not, and has improved the quality, the 
yield, the disease resistance, and thd climatic adaptability cf many crops. 

Among early triumphs in this field was the> discovery of important facts 
about cotton wilt and about the nematodil diseases of cowpeas and other 
leguminous crops. Through plant breeding the potato industry has been 
protected and the sugar industry of Puerto Rico and Louisiana re¬ 
established. Plant breeding has pushed up the northern boundary of spring 
wheat and promises to dp the same for winter wheat. The discovery that 
resistance to disease and to climatic conditions is a genetic character 
which may be bred into or bred out of plants constitutes the justification 
for such legislation as the Federal Seed Act. This law requires that 
all seed of alfalfa and red clover imported into the United States shall be 
artificially colored, so that the purchaser may know whether he is buying 
seed of domestic or foreign production. 

PLANT IMPORTATIONS 

Research and service activities are ('ombined in the introduction of 
foreign plants, which has been a major function of the Department ever 
since it was created. As already noted, plant introduction long antedates 
the creation of the Department, It was practised by the early settlers, 
and was promoted after 1839 through the Patent Office. All our field crops, 
except tobacco and corn and a few' lesser crops have been introduced from 
ioreign countries. Tlie original home of the potato is below our southern 
Ixmndary. In the last 30 years or so plant-introduction work in the 
Department has been systematized and scientifically controlled, and its 
value much increased. Citrus fruits, durum wheat, alfalfa and Sudan 
grass, acala cotton, numerous important varieties of soybeans, Japanese 
plums, vinifera grapes, Persian walnuts, figs, and many other valuable 
crops have been introduced. 

Highly trained plant explorers seek valuable new plants in all parts of 
the world. These plants, when received into the United States, are tested 
and cultivated to determine their importance to American Agriculture. 
Fntomologists and pathologists carefully inspect each shipment for pests 
and signs of disease. All imported seeds are fumigated regardless of their 
origin, and many bulbs are treated with hot water to kill nematodes. 
Specimens from countries where especially dangerous pests pr diseases 
occur are given additional treatment. Quarantine houses are maintained 
where the imparted plants may be grown under observation, to disclose 
any condition not apparent on their arrival. In short, botanical and patho¬ 
logical studies go hand in hand with the propagation and establishment 
of the new varieties. Some idea of the scope of the Department’s plant- 
introduction work is evident from the fact that the serial numbers given 
to the imported specimens now run above 100,000. The numbering system 
was started about 25 years ago. 

SOME RECENT ACHIEVEMENTS 

The stream of research accomplishments continues to flow. In a single 
year (1932) the Department reported dozens of achievements important 
as contributions to the country’s economic welfare, as well as to the growth 
pi science. It may be useful to mention just a few of these. 
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Investigators discovered that endemic typhus fever, a debilitating 
disease of man which had been increasing in the eastern and southern 
parts of the country, is transmitted by a mite that attacks the tropical 
rat. They found also that a small gnat caused pink eye or conjunctivitis, 
a serious scourge in many parts of the United States, especially among 
school children. The Department developed a curly top resistant variety 
of sugar beets which under curly top conditions produced on the average 
tons more beets per acre than did the commercial strains used locally. 
Sugarcane investigations indicated means of decreasing the deterioration 
of mill cane, of decreasing losses in the recovery of sugar, and of extending 
the length of the season during which <'ane may be milled in Louisiana. 

In co-operative experiments at the California Experiment Station, early 
maturing hybrid selections of rice produced better yields than the principal 
early-maturing varieties, Colusa and Dnsen, now grown commercially. 
The Department developed a new early wilt-resistant tomato named 
“Pritchard” that appears to rank with Marglobe in excellence and pro¬ 
bable future importance. In recent years in the United States the annual 
injury to beans from seed-borne diseases has run as high as $4,000,000. 
In 1931 the Department demonstrated that the use in the Eastern States 
of seed from the Western States will greatly reduce seed-borne diseases. 
Strains of sweet corn resistant to bacterial wilt, a disease that caused severe 
damage in 1931, were produced in co-<^perative experiments with the 
Indiana State Experiment Station. 

Two pedigreed varieties of fiber flax, developed by years of selection, 
proved superior when tried out in field tests in eastern Michigan in com¬ 
parison with other fiber flax grown for seed and upholstering tow. A 
sudden and severe outbreak of downy mildew on hops in Oregon and 
Washington required the aid of Department scientists. Bordeaux mix¬ 
ture proved an eflective control "agent. Strains of tobacco resistant to 
black root rot were developed by the Department in cooperation with 
State Agencies. 

The Department demonstrated that there is a marked difference in the 
vitamin content of hays. Cows fed for long periods on inferior roughage dec¬ 
line in general health, reproductive ability, and milk production. Investigators 
found that dairy barp temperatures affect milk yields; temperatures main¬ 
tained between 45^^ and 60^1". gave the best results under northern winter 
conditions. Animal parasite studies conducted with the Oklahoma Station 
disclosed for the first time that three species of ticks can transmit anaplas- 
mosis, an infectious febrile disease of cattle, from infected to susceptible 
animals. Investigations revealed^ that a species of round worm probably 
causes certain lesions in the livers pf swine. Such lesions result in the 
condemnation of the livers at federally inspected slaughtering establish¬ 
ments. 

Asparagine, a rare and expensive amino acid formerly obtainable only 
from Europe, can now be produced in this country as a result of biological 
investigations in this Department. Asparagine is valuable in investiga¬ 
tions of bovine tuberculosis, the organisms of which make exceedingly good 
growth on culture media containing asparagine. 

Discoveries by this Department have helped to place the United States 
well on the road to independence in fertilizer materials. So far as nitro¬ 
gen is concerned, the monopoly is over; research in the Department fostered 
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the production in the United States of cheap nitrogen from the air by a 
synthetic ammonia process. Though this country continues to import most 
of its potash, it has a substantial and grov^^ing potash industry, and 
American production promises shortly to be the controlling factor in domes¬ 
tic prices. 

A new process lias been developed and siux'essfully tested whereby 
with the use of ammonia and carbon dioxide, potash and ammonium 
sulphate can be easily manufactured from polylialite, the potash mineral 
recently found in large subterranean deposits in western Texas. If the 
results of the potash work of this Department were applied to the 1930 
bill of $22,(K)0,000 for ferlili/er potash, this would represent a saving of 
$13,574,000. 

Two new insecticides, deguelin and tephrosin, may prove valuable 
additions to the list of organic insecticides that can be used freely on 
vegetation without injuring it. Chemists discovered these insecticides in 
several tropical plants, derris rcx^i, cube root, and certain species of 
Tephrosia. Rolennone occurs in derris root, and in the .cube plant. This 
valuable new insecticide was lurther developed by th< Department’s 
chemists. It is more loxi(' than pyrethrum to many insects. Various 
mechanical appliances developed by the Department’s agricultural engineers 
lielped to reduce farm costs of production. To combat the European corn 
borer, engineers devised a simple stalk sliaver for cutting cornstalks flush 
with the ground. They developed experimental machines for applying 
tertilizers accurately at predetermined rates and in various positions with 
respect to the seed. ( hemical and plant research had demonstrated the 
importance of this. 

Two new fumigants for insects infesting grain and other agricultural 
products in storage were developed by the Bureau of Entomology and the 
Bureau of Chemislry and Soils. These fumigants are now widely used 
throughout the country for treating a great variety of products, including 
clothing and house furnishings. These new fumigants are the ethylene 
dichloride-carbon tetrachloride mixture and the ethylene oxide-carbon 
dioxide mixture. They are efficient, non-explosive and involve little or no 
risk to the operator. 

Light plays an important r61e in the development of rancidity in 
foods. This was recently demonstrated by the Department in experiments 
that led to the granting of a public service patent to make the discovery 
available to the American public. The experiments showed that the por¬ 
tion of the spectrum lying between 4,900 and 5,600 Angstrom units, which 
imparts the color approximately chlorophyll green, prevents or delays 
rancidity. Temporary storage of some fruits and vegetables in atmosphere 
lelalively high in carbon dioxide is an eflective substitute for precooling, 
scientists discovered. This treatment holds rot organisms in check and 

delays the ripening process somewhat. 

* 

Tiie Department showed how waste and costs may be reduced in 
handling and transporting fruits and vegetables. In orange shipments 
from California tp eastern markets a new method permits safe shipment 
with only one reicing in transit instead of the 10 or 12 reicings required 
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under the standard refrigeration previously used. With dilute nitric acid 
as the pulping agent, the Department developed a process for making 
high-grade cellulose from bagasse, the waste from sugarcane after the 
sugar has been extracted. 

Work on lignin, a component of all agricultural wastes showed that 
several synthetic resins can be produced from it, as can eugenol, the 
essential constituent of oil of cloves* and vanilin, the flavoring constituent 
of vanilla. By processes developed in this Department, industrial chemists 
produced from agricultural wastes in 1932, more than 1,000,000 pounds of 
furfural. Some 5,000,000 pounds of oat hulls, which would otherwise have 
been wasted, were thus utilized. 

Inulin, the principal constituent of t'hic'ory root, is thought to be the 
most suitable carbohydrate available for the diet of persons suffering from 
diabetes. Recently the Department devised a method of producing 
extremely pure inulin by a simple and cheap process, the most suitable 
source being chicory, now grown in limited quantities in the United 
States as a coffee substitute. Experiments at the Department’s labora¬ 
tory of fruit and vegetable chemistry at Los Angeles developed a new 
fruit product, frozen fruit pulp, which promises to aft’ord a new and pro¬ 
fitable outlet for fruit heretofore graded low and sold at a low price. 

By a process recently developed in the Department, milk sugar can 
be removed from skim milk without affecting the casein. This process is 
particularly valuable to the icecream industry. Investigations developed 
means of preventing the crystallization of sugar from cane sirup and of 
controlling the flavour and color of cane sirup by the use of decolorizing 
carbon. This was an important step toward the more uniform production 
of high quality sirup. 



AGRICULTURAL RESEARCH* 


S uccess or failure in agriculture, as in every other art or industry, 
depends on “('oinparative efficiency.” The farmer succeeds or fails 
in proportion as he produces the better article, and produces it 
more economically than his competitor producing a similar article. 
The better quality product, produced in greater quantity to the 
acre beats the inferior and less “economic” product off the market. And, 
as in industrial production, the race is never won. It is continuous and 
everlasting. Every day the research worker is breeding more efficient 
plants, is breeding and feeding a more economic domestic animal—success 
is to those in the vanguard of this perpetual progress: failure to those 
that lag behind. We cannot afford to resist this law of change or dis¬ 
regard the ever-expanding discoveries of the scientific worker. 

Organised agricultural research has usually begun as defence against 
plant and animal disease. Some pest or fungus attacks a crop and we 
seek the help of the bug hunters (entomologists) and mould fighters 
(mycologists) to protect our crops" from these attacks, just as we go to 
a (l(x:tor when we are ill. Now, just as “preventive medicine”, sanita¬ 
tion, etc., is seen to be more important than the cure of pathological con¬ 
ditions, so, in agricultural research, the best protection of plants and 
animals against disease is a robust c'onstitution, and disease-resistant 
factors, which can be bred or maintained by special feeding. 

The bulk of the higher modern agricultural research work in the world 
has developed into three main types of scientific effort — the work of the 
geneticist or breeder, the work of the physiologist, and the work of the 
nutritionist or feeder. Perhaps 1 ought to add ihe “ecologist” the man 
who studies the environment of a plant or animcil and seeks to establish 
what are its optimum conditions ol climate, soil (in the widest sense), 
light supply, etc. Of course, the process of “seed selection,” cross¬ 
breeding of animals, manuring of plants and special feeding of domestic 
stock, have always gone on in agriculture. But, nowadays, these often 
chancy or empirical advances of the past have been superseded by the 
more scientific, fundamental and long-range research of the geneticist and 
the nutritionist. 

Tbe agricultural research stations which seem to be making the most 
remarkable advances in new discovery to be leading in the race for agri¬ 
cultural efficiency are those “one crop” stations, where a team of specialist 
workers concentrate on the improvement of the economic efficiency of one 
crop. In them with the geneticist leading the plant physiologist, the 
biochemist, the ecologist, the entomologist, the mycologist, set out to 
solve problem after problem with a view to producing new types and 
new varieties of greater economic efficiency than the existing ones, and of 
controlling or supplying the (often obscure) environmental conditions under 
which that efficiency can best be realised. _ 

* By the Rt. Hon. W. Ormsby-Gore, M.P. in the journal of Ihe African Society, 
Jilfiuary, 1994. 



The scale and range of some ol these stations is enormous, including 
as they do, not merely the creation of new varieties, but all the problems 
of manuring, irrigation, and improved technical handling of the crop. 
Probably the largest and in many ways the most remarkable, are the new 
sugar beet and potato research stations in Soviet Russia. In the tropics, 
the research stations in Java, and especially the great sugarcane research 
station at Passaruan, are the most up to date and successful. 

What both Governments and farmers frequently fail to realise is that 
we have now reached a stage of knowledge and experience in these matters 
where the making of further advances, as regards many of the world’s 
staple crops, involves the' organised team work of many specialists over 
a series of years. The demand of the layman is for quick results for 
expenditure in research. This demand is often quite impracticable, and 
its mere existence has often diverted the team of workers from what they 
know to be the better, and ultimately more useful, but longer, piece of 
work, in favour of something shorter in time, but less important in result. 
For there must be no misunderstanding that the most important advances 
are nearly all the result of uninterrupted work on a problem, for anything 
from five to ten years. 

Research is necessarily expensive/ Not only is the whole apparatus 
of the agricultural research worker a fairly expensive business, but the 
worker himself has nowadays to go through a long period of university 
and post-graduate training, and, in order to keep up to date, has to be 
fed with literature and translations from contributions by other workers 
in the field in many different languages. And, above all, the supply of 
the really qualified men is pretty limited. There is somewhat of a vicious 
circle at present in this last matter. Tliere are few men because there 
are few jobs offering. On account of the world-wide commodity slump, 
at this moment there are more men capable of good research work than 
there are jobs at any rate in the Britisii Empire overseas, a strange con¬ 
trast to conditions obtaining a few years ago. 

It is not easy to bring home to the average citizen of the British 
Empire, with his general and most universal tradition of literary and 
classical education, the significance of modern science. Even where he has 
included in his education some smatterings of modern science, his knowledge 
in the main is linked to physics and chemistry. For most British people 
biology is either a closed book or limited to a little botany or zoology. 
Some decimal of one per cent, may have heard of Pasteur, a smaller decimal 
of the Abbe Mendel. Genetics—even plant genetics—is still something under 
taboo as a school subject. Consequently the politician and the adminis¬ 
trator, the treasury controller and the general public don’t begin to know 
what the agricultural research worker thinks about. They don’t begin to 
comprehend his language, still less to understand the character of his 
work. This ignorance is a serious danger to the whole economic future 
of those parts of the Empire that are dependent on agriculture, and parti- 
cuiarty on the export of agricultural products in competition with world 
markets. We are skilled in handling legal, transport and industrial 
ptohtems, but tiros at modern biology. Our research institutions in the 



Colonial Empire are feyv, small and short of money and personnel. The 
few we have are good, especially the College and the Cotton Research 
Station in Trinidad. Trinidad in a few short years has already made a 
real difference; but we are behind the vanguard in the race and we cannot 
henceforth afford tp leave it to the Dutch, the Russians and the Americans 
to lead us. We are already suffering in competition from a want of 
knowledge and a want of intelligent imagination in this whole subject. 
Our whole educational curricula have been based on an old stable civili¬ 
sation and on conditions that are fast changing. The most serious gulf 
to be bridged is the intellectual gulf between the actual research worker 
and the people with power who alone can provide him with the support 
and opportunities, without which the research worker cannot help them. 
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MEETINGS, CONFERENCES, ETC. 


RUBBER RESEARCH SCHEME 
(CEYLON) 


Minutes of the twenty-first meeting of the Board of Management held 
at 11 a.m. on TTiursday, May 17, 1934, in Room No. 213, New Secretariat, 
Colombo. 

Present —Dn W, Youngman (in the chair), Messrs. C. H. Collins 
(Deputy Financial Secretary), L. B. de Mel, J.P.,U,P.M., H. R. Free¬ 
man, M.S.C., L. P. Gapp, F. H. Griffith, M.S.C., Col. T. G. Jayewardene, 
V.D., M.S.C., Messrs. J. L. Kotalawala, M.S.C., F. H. Layard, 
P. R. May, F. A. Obeyesekere, M.S.C., C. A. Pereira, B. M. Selwyn, 
E. C. Villiers, M.S.C., and Col. T. Y. Wright. 

Mr. T. E. H. O’Brien, Director of Research, was present by invi¬ 
tation and acted as Secretary. 

Apology for absence was received from Mr. C. E. A. Dias, J.P., and 
from Mr. B. F. de Silva. 


BOARD 

The Chairman reported the followifig changes in membership of the 
Board:— 

(a) Nomination of Mr, L. B. de Mel, J.)P.,U.P.M., in place of Mr. A. 

E. de Silva who had resigned, 

(b) Renomination of Mr. 1. L. Cameron for a further period of 3 
years from April 25, 1934. 

(c) Nomination of Mr. F. H. Layard to act for Mr. 1. L. Cameron 
during his absence on leave, with effect from May 8lh. 

(d) Nomination of Mr. C. H. Z. Fernando to take the place of Mr. 

F. A. Obeyesekere on completion of the latter’s 3-year period of office on 
May 29, 1934. 

The Chairman welcomed new members to the Board and took the 
opportunity of thanking those who were retiring for their services. 

OIDIUM LEAF DISEASE 

Consideration was given to proposals for future experimental work 
on Oidiumt which provided for (a) a sulphur dusting experiment over an 
area 100 acres in the Kalutara District (b) co-operation with estates 
in trials of different brands of sulphur, maximum effective quantity per 
acre and optimum interval between successive applications (c) lectures 
a^ demonstrations to District Planters’ Associations (d) the issue of a 
jiMffet giinng practical information to assist estates undertaking sulphur 
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dusting (e) prfjliminary <inquiries regarding the possibilities of dusting from 
aeroplanes. The proposals were adopted and funds voted for the necessary 
expenditure in the current year. 


STAFF 

(a) The C'hairman reported that Mr. M. W. Philpolt had arrived in 
Ceylon on May 7th and that his agreement would date from April 13, 
1934, the date of embarkation for Ceylon. 

(b) 'Die appointment of Mr. C. D. de Fonseka as Secretary to the 
Director of Research from April 3, 1934, was reported. 

BUILDINGS AT DARTONPIELD 

(a) Experimental Factory .—A rei'ommendation of the Estate Com¬ 
mittee to provide 3 additional ]>ays in the experimental factory at an extra 
cost of Rs. 6,000/-, was approved. The Director of Research reported 
that he expected to have the factory site and approach road^ ready by 
June 15th. 

(b) Chemist's Laboratory .—Proposals were considered’for the erection 
of a laboratory and equipment with power connections and batteries, petrol 
gas plant, water supply> l>enchcs etc., at an estimated cost of Rs. 23,882/-. 
An inclusive vole of Rs. 25,000/- was approved and the Estate Committee 
was authorized to make decisions regarding the acceptance of tenders and 
to proceed with the work. 
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MINUTES OF THE MEETING OF THE 
CENTRAL BOARD OF AGRICULTURE 


T he inaugural meeting of the reconslituled Central Board of 
Agriculture was held in the Board-room of the Department of 
Agriculture, Peradeniya, at 2.30 p.m. on Thursday, May 10th, 
1934. 

His Excellency the (Tovernor presided, and the following 
members were present; the Director of Agriculture, Sir H. Marcus 
Fernando, the Hon. Mr. C. W. W. Kannangara, Messrs. F. A. Obeye- 
sekere, M.S.C.., E. C. Villiers, M.S.(\, G. Robert de Zoysa^ 

D. H. Kotalawala, M.S.C., P. B. Ranaraja, M.S.C., ('. V. Brayne 

(Commissioner of Lands), W. K. H. Campbell (Registrar of Co-operative 
Societies), B. G. Meaden (Director of Irrigation), A. B. Lushington 
(Conservator of Forests), C. L. Wickremesinghe (Government Agent, 
N.C.P.), M. Crawford (Government Veterinary Surgeon), J. Light (Assis¬ 
tant Government Agent, Kalutara), B. M. Selwyn (Chairman, Planters* 
Association of Ceylon), R. Sri Pathmanathan (Chairman, Low-country 
Products Association), James Forbes (Jnr.) (Chairman, Tea Research 
Board), Dr. R. V. Norris (Tea Research Institute), Mr. T. E. H. O'Brien 
(Rubber Research Scheme), Dr. R. Child (Coconut Research Scheme), 
Dr. J. C. Hutson, Mr. F. P. Jepson, Mr. M. Park, Dr. A. W. R. Joachim, 
Dr. J. C. Haigh, Mudaliyars S. Muttutamby and N. Wickremaratne, 
Mr. S. M. K. B. Madukande, Dissawa, and Messrs. S. Armstrong, C. 
Arulanbalam, P. B. Bulankulama, L. G. Byatt, A. Canagasingham, F. C. 
Charnaud, R. G. Coombe, Wace de Niese, Leslie de Sarani, L. W. A. de 
Soysa, C.. E.' A. Dias, H. D. Ditmas, G. B. Foote, R. P. Gaddum, D. C. 
Gordon-Duff, Col, H. D, H. Gwynn, Mes.srs. John Horsfall, Montague 
Jayawickreme, E. E. Megget, Graham Pandittesekere, U. B. Unamboowe, 
Rev. Father L. VV. Wickremesinghe, Mr. C. Huntley-Wilkinson and 
Mr. W. C. Lester-Smith (Secretaiy) and the following visitors: the 
Hon'ble Minister for Agriculture, Captain G. M. Oliver, Mr. (now Sir) S. 
Pochkhanawala (Chairman, Ceylon Banking Commission), and Messrs. A.G. 
Baynham, S. J. F. Dias, J. W. Ferguson, H. D. Garrick, G. K. Newton, 
H. A. Pieris, and R. Sabaratnam. 


Letters or telegrams were received from the following members 
regretting . their inability to attend: Gate Mudaliyar A. E. Rajapakse, 
M.S.C., apd Messrs. Gordon Pyper, (L C. Slater (Chairman, Tea Propa¬ 
ganda Board) and Rolf Smerdon. 


The Chairman, Dr. W. Youngman (Director of Agriculture) in wel¬ 
coming His Excellency the Governor said: 


*‘f am «ure that I am voicing the feeling of all present here 
today yfhen I thank Your Exceflency for so kindly consenting to 
iDome aiid preside over this first meeting of the newlyKsonststuted 



31 


Board of Agriculture. Since the old Board in its old form ceased 
to be, when the period of office of its Committees was not again 
renewed more than one auspicious* event has happened in this Island. 
Firstly, there has been the arrival of Your Excellency to guide its destinies, 
coincident with which came returning prosperity to the lea industry and 
more recently to the rubber planter, and we have reason to hope as a 
result of Your Excellency’s suggestion and thought our friends whose 
interest is in the cot!onut will be able to devise ways and means that 
shortly will bring them some measure of relief from the depression that 
has overtaken them. We cannot therefore but . regard Your Excellency’s 
presence among us other than as a particularly good omen. 

“The old Hoard of Agriculture, several of whose members we are glad 
to see here today as members of the new Board, and of the some who 
are not members, we shall always be pleased to welcome as visitors, was 
constituted by Ordinance No. 37 in 1921 

“The objects of that Board were to advise (K)vernmerii on all matters 
and questions in connection with the agricultural industries and to make 
recommendations in connection with such questions. That Board was 
divided into three standing Committees, an Executive Committee, an 
Estate Products Committee and a E\K>d Produ('ts (Committee. 

“As an Advisory Board a Sub-Cominillee in 1927 formulated useful 
proposals for the further extension of the work of the Agricultural Depart¬ 
ment. The Executive Committee of the Board however, did not 
function. The Food Products C\)mmittee was difficult to get together in 
sufficient numbers to form a quorum and subjects of importance to village 
agriculture did not receive adequate attention. 

“The most valuable outcome of its work was the comprehensive survey, 
Province by Province, of the Paddy Industry of this Island, which led 
to the recommendation by the Board that a Paddy Commission should be 
formed. Tliis action was taken on the eve of the change in the constitu¬ 
tion when an Executive Committee of the State Council itself shortly after¬ 
wards became responsible for paddy production amongst other phases of 
agriculture and the Commission was dissolved, being redundant. 

“The Estate Products Committee fully justified its existence and its 
bi-monthly meetings at Peradeniya were valuable and spirited discussions, 
rarely lacking a very full agenda and a full attendance. That Committee 
can certainly claim many things of value to its credit. Tlie discussions 
alone allowed many members of the tea, rubber and coconut plantation 
industries to learn much from their fellow-planters and to hear the opinions 
of the Peradeniya Scientific Staff and later of our Research Institutes. The 
practices of green manuring and cover cropping were introduced on estates 
largely as the result of these Peradeniya discussions and attention was 
focussed on the danger of soil erosion which did lead to some measure of 
amelioration^ if not yet to so full an extent as could be wished. The 
meetings, also, in large measure directed attention to the pests and diseases 
indicting damage on our crops and played a large part in devising measures 
for their control. 
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*^Therc could be little wonder that those interested in village agriculture 
should look at the success of the Estate Products Committee and seek to 
engraft on to it in some way an equal enthusiasm for peasant crops. It was, 
I believe, largely that idea that decided the Hon’ble Minister for Agriculture 
in his intention to revise the constitution of the Board of Agriculture. 

“The Board as now organised consists of a Divisional Association of 
local members in each Chief Headman’s Division, the Headman being the 
Chairman, which makes representations and sends representatives to the 
District Committee. Each District Committee is, together with organisa¬ 
tions and selected gentlernen taking a special interest on agriculture, 
represented on this Central Board. In addition we w^elcome to this 
Board as visitors, who may take part in its discussions, any who are 
interested in the agricultural welfare of this Island. 

“The success of the new Board will, I believe, largely depend upon the 
amount of enthusiasm and self-help that can be inspired through its trinity 
of Associations, Committees and Central Board into the agriculturalists of 
the countryside. Self-help must always be the greatest factor in the success 
of an agricultural community. Thrift, co-operation, industry, improvement 
in the village, all depend upon this factor of self-help. The duty of a Slate 
Department of Agriculture is very largely to inculcate and encourage this 
element in the rural districts. I believe I may with the best of good 
intentions emphasise my belief that the greatest good will be achieved by 
those bodies that can to the greatest extent organise a spirit of mutual 
assistance amongst themselves rather than merely drift into discussion of 
Utopian ideals which rarely materialise. Recommendations by Village 
Committees and authorities that the Agricultural Department should present 
to someone fifty orange trees, a pedigree ciX'kerel, or a stud bull are com¬ 
mon, but the resources of a State Agricultural Department are limited. 
Where the Agricultural Department sees genuine attempts at organisa¬ 
tion and self-help it will not be slow in giving assistance to the utmost 
of its resources and encouraging enthusiasm that has been or can be 
kindled. The opportunity of this new Board lies, I believe, in the village, 
in kindling this spark of self-help and affording every encouragement to 
estate agriculture w^here it does already exist, by the consideration as in 
the past of those agricultural problems of importance to our planting 
industries.” 


H. E. THE GOVERNOR 

His Excellency the Governor then addressed the meeting and said: 
“Dr. Youngman and gentlemen, we have a fairly long programme before 
us, so that I think you will not expect me to waste your time in making 
speeches to you, especially after what Dr. Youngman hinted in his address 
as to the desirability of doing things rather than discussing abstract 
matters* 

am very glad to have the opportunity of, presiding at this first 
meeting ^ the Central Board of Agriculture, and I am very glad to see 
tbit it has been revised on what appear, as far as one can see at present, 
to bb yery practical lines. 1 think the Board is going to be more important 
i 0 the fiitutie than it could have been in the past. 
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‘‘We have had rather serious warningfs lately of the dang’cr of putting 
too much trust in one or two industries. Tea seems to have overcome 
its difficulties for the moment, but I take it that we cannot hope that 
any system of restriction can be made permanent and the time will come 
when the tea industry w'ill have to exert its utmost energ-ies to see that 
it does not loose the ground which it is able to recover. 

“Rubber is still in the experimental stage so far as marketing goes, 
and nobody except the Minister for Agriculture, knows what the future is 
going to bring forth. 

“Coconuts appear to be in as bad a condition as they have been in 
the memory of man — all of which, T think, leads up to the fact that 
in this essentially agricultural community we must do our utmost to see 
that all the agricultural forces of the Island arc properly mobilised. I 
am not going to suggest, as an eminent statesman recently suggested, 
that it is the duty of all good Ceylonese to take to drinking arrack and 
toddy, but I do think the Board should devote a considerable amount of 
its attention to the possibility of increasing the use in this Island of coconut 
products. I would specially suggest that the question of industrial alcohol 
should he taken up in this connection. I know when we discussed the 
matter some twenty years ago, the difficulty was that the raw material 
was too expensive, and therefore you could not produce alcohol at a price 
which could compete with petrol. Now that the price of coconuts has 
gone down to about a tenth part of what it was then, I think it is time 
to reconsider that question. 

“There are other minor agricullural produc ts which I hope to see 
worked up. It is a matter of great regret to me to see that large imports 
of citrus fruits into this country, which I should imagine could be supplied 
locally. There are also other minor products in a similar situation. 

“I have read with gre^at pleasure a most interesting report by 
Mr. Crawford on the position of animal husbandry in this Island, which sub¬ 
ject it is quite possible we shall not reach in the course of discussion if 
I waste any more of your time. I want to commend that report by 
Mr. Crawford to your most earnest attention.” 

The agenda items were then proceeded with : 

I. ELECTION OF EXECUTIVE COMMITTEE 

The names of the following members of the Central Board were 
proposed and seconded to serve on the Executive Committee: Messrs. 
James Forbes, (Jnr.), R. G. Coombe, D. H. Kotalawala, Sir Marcus 
Fernando, Gate Mudaliyar A. E, Rajapakse, Messrs. B. M. Selwyn, 
C, E. A. Dias, Rolf Smerdon, K. Balasingham and G. Robert de Zoysa. 

The names of these ten were put to the meeting and their election was 
unanimously carried. 

IL THE ADOPTION OF RULES 

The following rules for the Board were adopted: 

1. The mefetings of the Board shall be held three times in the year, in 

January, May and September; and on any special occasion as may 
be desired by the President. 
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2. Every member of the Board who has not by December 31st in each 
year attended at least one of the meetings held during the preceding 
twelve months or during his tenure of office, shall be considered to 
have vacated his seat, unless he has been absent through ill-health 
or with leave. 

3. At meetings of the Board twenty members shall form a quorum. 

4. At each meeting the ('hairman shall have an original vote, and in the 
case of an equality of votes he shall have an additional casting vote. 

5. Tliirty days at least before the date of a meeting of the Board, the 
Secretary shall post a notice of the meeting to each member of the 
Board. Notice of any subjects that a member may desire to be placed 
on the agenda of any meeting shall reac'h the Secretary ten days at 
least before the date appointed for the meeting. 

6. The agenda of a meeting shall be posted by the Secretary to the members 
at least seven days before the date fixed for the meeting. 

7. It shall be the duty of the Secretary to keep a proper record of the 
minutes of each meeting of the Board. 

8. The meetings of the Board shall be open to the Press unless otherwise 
decided by the Board. 

III. THE WORKING OF THE TEA RESEARCH INSTITUTE: 
ITS PAST ACCOMPLISHMENTS AND FUTURE 
PROGRAMME 

Dr. R. V. Norris (Director, 'Pea Research Institute ) then read his 
address, giving a brief review of some of the ac tivities of the Tea Research 
Institute from its inception in 1925 dp to the present time. He pointed 
out that no staff was recruited till 1927 and that it was only in the middle 
of that year that temporary laboratory accommodation was acquired at 
Nuwara Eliya. 

It was made clear that the work of the Institute comprised two well 
defined stages; from 1927 to 1930, with headquarters at Nuwara Eliya, 
and from 1930 to the present time when the Institute had acquired its 
own estate and headquarters at Si. Coombs, Talawakelle. Tile present 
organisation of the Institute followed a brief outline of the preliminary 
work, and major part of the present work was classified under the three 
headings : Laboratory investigations for the collei'tion of fundamental data, 
which are designed to make clear the theoretical basis of the different 
factors involved in the cultivation and manufacture of tea. Field and 
factory experiments, designed to test out theories based upon the above 
work and to render these capable of practical application. Lastly, advisory 
work td estates, based on the results obtained. After touching on pruning 
and manuria) experiments on tea, Dr. Norris referred to the work ] 5 eing 
done on tea diseases, insect pests, tea manufacture, and advisory work 
among small-holders. He concluded by drawing attention to the annual 
report of the Institute for 1933 in which details of the other activities of 
the Ilistitute were to be found. 

Mn (Chairman, Tea Research Board) then 

:gddr^sed the meeting and dealt with the various financial aspects of the work 
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of the Institute. He pointed out that the Institute is dependent for its 
revenue upon its estate and an export tax on tea fixed by Ordinance No. 12 
of 1925 at ten cents per 100 pounds of tea exported. 

This Ordinance also provided for the establishment of the Tea 
Research Institute, and by an amendinj^f Ordinance in 1930 the export tax 
was raised, at the request of those bodies representing' the tea industry, 
for three years, from January 1931 to December 1933 to 14 cents per 100 
pounds of tea exported. It was pointed out that during 1933 a control 
of exports of te^a came into force and restricted the normal exfXJrt by 
15 per cent., in view of which the revenue of the Institute was appreciably 
affected and the State Council agreed to the maintenance of the export 
tax at 14 cents per 100 pounds of tea exported for 1934 only, and the 
matter is to again come up for revision shortly. The financial policy of 
the Tea Research Board was defined as being: 

(i) To maintain the Institute and staff at such a level as to enable 
the work to be carried out with full efficiency^ and with the 
maximum benefit to the Industry, including the small-holder. 

(ii) To set aside annually a reasonable sum to cover depreciation of 
plant, buildings, etc., and 

(iii) From revenue to set aside and accumulate a sufficient liquid 
general reserve to meet future capital expenditure. 

After commenting on the last two items it was indicated that the 
Tea Research Board had estimated for the export cess to be maintained 
at 14 cents per 100 pounds of tea exported until the end of 1938, and 
that this had been unanimously agreed wuth by the Planters’ Association 
of Oylon, the Oylon Estates Proprietary Asstxdation, and the Ceylon 
Association in London. In conclusion, Mr. James Forbes (Jnr.) applied 
for the approval of the meeting for bis application to the State Council 
that the cess be maintained at 14 cents per 100 pounds of tea exported 
until the end of 1938, after which the matter could come up for further 
revision. 

His Excellency the Ciovernor pointed out that it was necessary for 
someone to move a resolution that the Central Board of Agriculture sup¬ 
ported the application that the cess be maintained at 14 cents per 100 
pounds of tea exported. 

Mr. E. E. Mcgget then proposed a resolution on the lines suggested 
by Mr. James Forbes, (Jnr.), and referred to the way in which the 
American citrus industry had successfully met the citrus canker problem. 
He also referred to the value of the work of the Tea Research Institute 
in connection with dieback. Mr. F. A. Obeyesekere, M.S.C., then 
suggested that the matter be left in the hands of the Executive Committee 
of the Central Board which had just been appointed. Mr. Huntley- 
Wilkinson put forward the view that this Board should give its opinion to the 
Executive Committee. His Excellency the Governor then pointed out that 
the Executive Committee was no more confined to the tea industry than 
the present Board, so that he held the view that it was well within the 
function of this Board to express an opinion, and that if members of the 
Bcmrd who sjpecifically represent the tea industry saw an objection to the 
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cess being maintained at the rate mentioned, no doubt the Board would 
not accept the motion. Mr. C. E. A. Dias seconded the resolution which 
was carried unanimously. 

IV. THE WORKING OF THE RUBBER RESEARCH SCHEME 
(CEYLON); ITS ACCOMPLISHMENTS AND 
FUTURE PROCRAMME 

Mr. T. E. H. O’Brien (Director of Research, Rubber Research 
Scheme) in his opening remarks indicated that the Rubber Research 
Scheme was established by Ordinance No. 10 of 1930. The Board of 
Management consisting of representatives of the Treasury, the State 
Council, the Planters’ Association of Ceylon, the Ceylon Estates Pro¬ 
prietary Association, the Low-Country Products Association, the Rubber 
(irowers’ Association, and Small-holders, under the ("hairmanship of the 
Director of Agriculture. The years during which the Rubber Research 
Scheme, as at present constituted, has been in existence, it was pointed 
out, has coincided with the slump in world trade and the even greater 
depression in the rubber producing industry. The income of the Scheme 
is derived from a cess of J cent per pound of rubber exported, and, when 
the Ordinance was drafted it was anticipated that the exports would be 
in the neighbourhood of 75,000 tons per annum^ representing an income 
of some two lakhs of rupees. There had been occasions during the past 
two years when the level of production fell to almost half this figure and, 
in view of the uncertain income, the Board of Management when con¬ 
sidering development proposals refrained from any rapid scheme of develop¬ 
ment. The steady improvement in conditions during the past year has 
enabled a modest scheme of development to be undertaken, but the recently 
intnxiuced restriction scheme would ag*ain have the effect of curtailing the 
income of the Rubber Research Scheme. It was pointed out that at the 
time of the establishment of the present Research Scheme, there was a body 
of the same name in existence, financed partly by voluntary subscription 
and partly by a pro rain contribution from Government, which handed 
over to the new Board of Management the staff, buildings and other assets 
belonging to the old Research Scheme. No acc:ount of the accomplishments 
of the old Scheme, Mr. O’Brien indicated, is included in this report. 
'Fhe present Research Scheme took over as technical staff a Chemist, a 
Mycologist and an Agricultural Assistant, as well as the laboratories and 
living quarters at Culloden Estate, Neboda, and an Experiment Station 
of 70 acres at Matugama. The lines of work of the Scheme are laid down 
in the Ordinance and it has been realised that with limited funds it is 
essential to concentrate on problems of special local importance while 
keeping in touch with work or problems of more general application in 
more important rubber producing countries. In view of tiie fact that such 
countries were ahead of Ceylon especially as regards the improvement of 
planting material by budgrafting and selection it has been the policy of 
the Research Scheme to maintain a balance between agricultural or “pro¬ 
duction” research and “consumption” research or work on promoting the 
utilisation of rubber. The work and proposals of the Research Scheme 
were then briefly detailed under the following sub-divisions: Agricultural 
problems; pests and diseases; the manufacture and utilisation of rubber; 
and advisory services. In connection with the last but one of these it was 



37 


stated that the scope of ^‘consumption” research had just been extended 
by the appointment of an additional chemist. In conclusion, it was pointed 
out that the question of making information and advice available to the 
small-holder had not been overlooked and that proposals in regard lo 
catering for their needs would be receiving attention in the near future, 

Mr. G. Robert de Zoysa suggested that the results of experi¬ 
ments carried out by the Scheme should be published in the vernaculars 

so that small-holders might receive the full benclit of them. The Chairman 
(J^r. Youngman) indicated that tiiis suggestion could readily be acceded 
to and that it was a sound proposal which Mr. C. E. A. Dias had had 
in mind for some time. There was no doubt whatever that the Scheme 
would carry it out. 

Mr. G. Robert de Zoysa then enquired what steps were being 

taken by the Scheme to keep in touch with developments in regard to the 

processes for powdered rubber, especially in view of the strides in this 
connection made in the Dutch East Indies. He feared that if nothing were 
done to keep abreast of the subject Ceylon would be left behind; one of 
the advantages in this connection was that transport ‘charges would be 
reduced. 

Mr. O’Brien, in reply, stated that he had been in touch with both 
the Companies in Europe which were handling the processes for powdered 
rubber, one Company called the Rubber Powder Company and the other 
the Latex Rubber Powder Company. He understood that there was a 
possibility of a machine being used in Ceylon. From correspondence he 
had had he thought that commercial interests in Ceylon were very much 
alive to the possibilities of these processes and that Ceylon would not be 
leli behind when commercial interests begin to see that ihere are commer¬ 
cial possibilities in the processes, 

V. THE COCONUT RESEARCH SCHEME (CEYLON); 

ITS WORK AND PROGRESS 

Ur. R. Child (Chief [r'echnical Officer, Coconut Research Scheme) in 
reviewing the activities of the Coconut Research Scheme indicated that 
this Scheme was the youngest and smallest of those devoted to the three 
major crops of Ceylon. Though the Ordinance establishing the Scheme 
was passed in December, 1928, and the linal selection of its headquarters 
on Bandirippuwa Estate was made in 1930 there were unfortunate delays 
over its purchase and they did not obtain possession until January, 1931. 
Building operations were commenced in Noveml)er of that year and ter¬ 
minated with the laboratory block which was completed in March, 1933. 
Up till this time, as laboratory facilities were lacking, field work and 
estate visiting, especially in connection with the genetical side of the work 
was the main line of progress. The most urgent problems that need 
investigation were indicated as being accurate field experiments on manu¬ 
ring and cultivation. Tbe preliminary work in this connection has been 
completed in a two-year statistical analysis of yield reewds which show 
that a twenty-tree plot is the most desirable. After touching on the lines 
of i^esearch of which this uniformity trial was the forerunner, Dr. Child 
passed on to the chemical studies on the utilization of coconut husk, coir 
fibre dust and coconut water, the manufacture of soap from coconut oil, 
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and the production of sugar from sweet toddy. Hp pointed out that in 
connection with the last point he had estimated from average yield figures 
that an acre of coconuts would yield 2^ tons of crude sugar, which is 
considerably less than the quantity produced by an acre of sugarcane. 
Coconut charcoal was indicated to be the one product of the coconut the 
demand for which at the present lime exceeded the supply; various 
by-products from the production of coconut charcoal were indicated as 
lines of enquiry as to whether larger scale experiments were desirable. In 
conclusion, it was indicated that the Cocxinut Industry as practised on 
estates stops short at copra, and in some cases fibre; some factory prob¬ 
lems were now being referred to the Scheme which might necessitate the 
transference of some problems from a laboratory to a works scale. 

Mr. G. Robert de Zoysa intimated that his suggestion as regards 
rubber work, that the results of experiments should be published ip the 
vernacular, applied with even greater force to coconuts and he hoped that 
the Scheme would consider the possibility of giving early effect to the 
proposal because a large percentage of the indigenous population was 
dependent on coconuts. Restriction, lie considered, was not possible in 
the case of coconuts and they had to turn their attention therefore to the 
substitution of the products of the coconut for commodities which the 
Island now imported such as sugar and soap. The Scheme might also 
enquire into the possibility of devising a burner for coconut oil. 

His Excellency the Governor in closing the meeting indicated his 
regret that on account of time they would have to forego the pleasure 
of hearing the papers of Mr. Crawford and Dr. Youngman. The meeting 
would also be deprived of the pleasure of listening to the observations ol 
Mr. Bruce Foote i.n connection with rubber and Mr. Pandittesekere on 
coconuts. He hoped that their observations would be published in a 
manner that would enable members to see them. His Excellency stated 
that he would like on behalf of all present to thank those gentlemen whose 
papers they had had the time and privilege to listen tot for their very inter¬ 
esting addresses. 


W. C. LESTER-SMITH, 
Secretary, 

Central Board of Agriculture. 
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PAPERS READ AT THE MEETING OF 
THE CENTRAL BOARD OF 
AGRICULTURE 


REVIEW OF THE ACTIVITIES OF THE TEA 
RESEARCH INSTITUTE OF CEYLON 


ROLAND V. NORRIS, D. SC., M. SC., F.I.C. 


M y object this afternoon is to present to you a brief review of 
some of the activities ol the Tea Research Institute. 1 am 
sure you will appreciate that in the short time at my disposal 
J can only cover a very .small portion of the ground, and 
that 1 shall, therefore, have to omit altogether reference to 
a great many problems which we are investigating, confining my attention 
to a few of major importance and of more immediate practical interest. 


It is not within my province to speak on the financial requirements 
necessary for the successful continuation and development of our work as 
this matter will be dealt with by the ( hairman of the Board who is to 
follow me. In this connection 1 only wish to stress with all possible 
emphasis that it is impossible lor a systematic and weli-arranged pro¬ 
gramme of work to be arranged unless our probable financial resources 
for at least three or four years ahead can be foreseep. Continuity is an 
essential factor in research, particularly in agricultural research in which 
experiments in the field play a conspicuous part, and it is useless to arrange 
and lay down such experiments unless reasonably certain that funds will 
permit of these being carried on continuously for a reasonable number of 
years and that adequate stall' will be available for their conduct and con¬ 
trol. As examples of the disorganisation resulting from iinancial uncer¬ 
tainty, 1 need only point out tliat last year the appointment of a successor 
to Ur. Evans, our former Biochemist, was held up for six months and 
that we are now again placed in a similar position in regard to an Ento¬ 
mologist. I am sure this point will be apprct iated by those here toda) 
and 1 feel confident that tliis meeting will give its full support to the pro¬ 
posals which the Cliairman of the Board nas to make. 


Though the Institute was set up in 1925 no stall was recruited till 
1926 and it was only in the middle of that year that a temporary laboratory 
was acquired in Nuwara Eliyu. It is fair to say that it was not till the 
beginning of 1927 that work really started. The stall then comprised 
beside the Director, a Mycologist^ an Entomologist and a Biochemist. An 
Agricultural Chemist was recruited in October 1927 and a section of Plant 
Physiology was formed in 1930. It was not, however, until the end of 
1930 that the laboratories at St. C'oombs were available. 


The work of the Institute thus falls into two well-defined stages, the 
first from 1927-1930 with headquarters at Nuwara Eliya, when the stall 
were without any facilities for permanent field investigations and with very 
limited facilities even for laboratory work, and the second from 1931 
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onwards when the Institute had acquired its own estate at St, Coombs 
and had generally speaking adequate me^ns for both laboratory and field 
work as well as a tea factory available for manufacturing experiments. 

It is necessary to remind you of this because during this first period 
it was inevitable that work had to be of a preparatory nature and largely 
confined to the collection of fundamental data and to the more theoretical 
aspects of tea research. Tliis was naturally of less immediate practical 
interest to the planter but was a necessary foundation for later work at 
St. Coombs. 

To illustrate what 1 mean by preparatory work I will give one example. 
The final lest of any cultural treatment must always be made in the field. 
A survey of the literature dealing- with field exjDeriments in tea in Ceylon 
and elsewhere at once show’ed, however, that but little was known of the 
errors inherent in such experiments and that little attention had been paid 
to field technique with the result that much of the previous work was of 
limited value owing to the fact that adequate precaution had not been 
laken to ensure that the accuracy of the experiment was great enough 
to distinguish between differences due to the treatment applied and those 
due to other variable factors. 

It was essential, therefore, that before permanent held experiments 
were laid down, the technique of such work should be exhaustively studied. 
Actually this involved nearly two years’ work. It may have appeared to 
many planters that this was of little practical interest. Actually it was 
of paramount importance as the results obtained enabled us, when land 
was available at St. Coombs, to lay down immediately held experiments 
which it may fairly be claimed have an accuracy considerably in excess 
of any similar work carried on elsewliere. The errors associated with such 
experiments can now be accurately assessed and, in consequence, the con¬ 
clusions drawn from the results obtained can be accepted with a conhdence 
that would otherwise have been wanting. 

i do not, however, propose to go into further details of such preli¬ 
minary work but shall pass on to describe our present organisation and 
indicate some of the results which have been obtained. 

The work of the Institute may be roughly classihed under three 
major headings: 

(a) Laboratory investigations for the collection of fundamental data 
and designed to elucidate the theoretical basis of the various 
factors involved in the cultivation and manufacture of lea. 

(b) Field and factory experiments designed to test out theories based 
on the above work and to bring these into a form capable of 
practical application. 

(c) Advisory work to estates based on the results so obtained. 

The policy behind all laboratory and field experiments is essentially 
the principle pf team work, any problem being attacked simultaneously 
from as many angles as possible. Take, for example, a manurial experi¬ 
ment designed in the first place to examine the effect of different amounts 
of nitrogenous manures. This would be primarily the responsibility of 
the Agncuhural Chemist. But the treatment given may effect the qualiiy 
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of the made tea and this aspect of the case would be investigated by 
the Biochemist. Similarly the treatment may influence the susceptibility 
of the bush to insect and fungus attacks, necessitating the intervention of 
the Entomologist and the Mycologist. The fullest co-operation between 
the different divisions is, therefore, essential and this is ensured by the 
tact that all major experiments are most fully discussed and criticised, 
both before the experiment is begun and throughout its progress, by an 
Experimental Committee. This ensures, not only that the experiment is 
designed on the best lines possible, but also that secondary issues are not 
lost sight of. In other words the experiment is organised to yield the 
maximum amount of information with the least expenditure of time, labour 
and material. 

Field experiments again are not confined to St Coombs. It was from 
the first realised that in view of the very varying conditions of elevation 
and climate under which tea is grown in Ceylon, work on many problems 
would have to be repeated at dilferent centres. This will eventually lead, 
when finances permit, to the starting of small sub-stations at two or three 
c entres. While no permanent sub-stations have yet been formed, thanks 
to facilities placed at our disposal, work has been continuously in progress 
during the past two years in the Ratnapura District, at Peradepiya and in 
i^assaia, in addition to work on small-holdings in the Gampola area. We 
have in iact lour oflicers continuously engaged away from St. Coombs. 

Of the many problenii^ which awaited v)ur investigation one of the most 
pressing was that of pruning, particularly pruning in the low-country. As 
you are aware very, severe losses are incurred in the low-country due to the 
iailure of bushes to recover from pruning. It was formerly considered 
that these deaths were due to a fungus disease of the roots commonly 
known as Diplodia root disease. In 1927, however, it was noticed by 
Dr. Gadd, the Institute’s Mycologist, that such failure to recover from 
pruning was closely associated with a lack of food reserves in the bush 
at the time of pruning, Ihe tentative suggestion was made, therefore, 
that the problem was possibly a physiological one and that the pi*esence 
of the fungus was accidental or at any rate only secondary. On this basis 
lighter forms of pruning were advocated. Subsequent work lent furtlier 
support ti> the above theory and hence when in 1930 a Plant Physiologist 
was added to our Stafl:, an investigation of pruning was immediately taken 
up as a major line of investigation. 

These investigations have consisted in the comparison of three dift'erent 
types of pruning, a clean priming, a cut-across and a rim-lung pruning, 
and have been carried out at three different elevations, viz. St. Coombs, 
Peradeniya and at Galatura in the low-country. At St. Coombs the effect 
of time of pruning is also under investigation. 

Amongst many points of interest which have arisen from these parti¬ 
cular experiments, the most strikipg is the very clear proof obtained of 
the great advantages resulting from the use of rim-lung pruning at low 
elevations in place of severer types of pruning. The essential feature of 
rim-lung pruning is that a considerable number of leaves, say two to three 
hundred, is left on the bush at pruning. The bush is thereby enabled to 



continue its manufacture of food supplies and recovery is not solely depen¬ 
dent on the food reserves which, as is well known, are often quite inade¬ 
quate in the low-country. The results obtained at (xalatura show that rim- 
lung pruning, when compared against a clean prune, has reduced the 
number of deaths after pruning by no less than eighty-seven per cent, 
and the saving on this head alone amounted to more than Rs. 70/- per 
acre. But this is only part of the story. Not only is the number of 
actual deaths reduced but in the case of surviving bushes, the amount of 
pre-tipping dieback is reduced by nearly fifty per cent, fiiis is reflected 
in larger bushes and a considerable increase in yield. 

A cut-across also represents a lighter form of pruning but this not 
infrequently leaves much less leaf on tlie bush than might be expected 
and lor this reason is less eliicacious than a rim-lung prune. The latter 
has, moreover, one further great advantage in that the centre of the bush 
can be properly cleaned out and snags and unhealthy wood removed. 

Any method which can reduce the amount of die-back after pruning is 
likely to have further results of major importance, for the snags thus 
formed afford ideal conditions for the entrance to tea bushes of Calotermes 
and foci from which wood rotting organisms can work. The results 
obtained by Mr. Tubbs are therefore of first class interest, not only in 
their immediate application but also in view of their ultimate bearing on 
the health of low-country tea. 

1 must pass on now to another type of work — manunal experiments. 

The necessity for economy in estate work imposed by the conditions 
of the last two years has been reflected in the number of enquiries which 
have been received in regard to manurial practice. In the Annual Report 
for 1932 the view was expressed that but little risk attached to the use 
of the cheaper inorganic nitrogenous manures in place of organics, pro¬ 
vided these were used in reasonable quantities and combined with a liberal 
use of green manures. This view was based on the results of the manurial 
trials laid down at St. Coombs which had then been in progress for two 
years. The third year of this experiment, completing the first pruning 
cycle, has confirmed in every way the findings already recorded. Once 
more no significant difference in yield has resulted when comparing the 
effect of Blood Meal, Ammonium Sulphate and Cyanamide, nor has any 
difference in quality bee.n noticeable between the teas treated with organic 
and inorganic nitrogen respectively. As in the two previous years no 
effect has been produced by the addition of potash. 

The experiment is being continued but the results already obtained, 
extending as they do over three years, give a very clear answer to enquiries 
as to the relative effects of organic and inorganic nitrogen and have 
undoubtedly been of great service to estates and enabled very large econo¬ 
mies to be effected by the substitution of cheaper and less complicated 
manures for the mixtures formerly in use. 

There is little evidence, in short, that manures, when applied in 
feds<nraMe have any effect on quality and this applies just as 

much rtp itiorgatitc manures as to organics. 



On the other hand, there is no reason to doubt that unduly high 
nitrogenous manuring of any type, resulting in a sudden forcing of growth, 
is detrimental to quality; in other words tlie decisive factor is the amount 
of nitrogen applied and not its kind. 

The manurial experiment at St. Coombs has been confined to the 
question of nitrogen and potash. Recently a similar expeiiment has been 
started in the Passara area. Here, however, the effect of phosphoric acid 
will also be studied as well as tJie influence of the time of application of 
the “pruning mixture”. 

Soil fertility is closely connected with the physical conditions of the 
soil. Xlic Institute has continually stressed tlie importance of this question 
and advocated a greater use ol green manures and cover crops. Apart 
from actual lertilily such practice has of course an important bearing on 
soil erosion. Experiments on tiie establisliment and treatment of bush 
green manures apd cover crops are, therefore, being conducted. The chief 
Uiflicully IS to find a suitable cover for up-country conditions. A promi¬ 
sing species at present being investigated is Trijolium subterratienmy tile 
subtei ranean clover. litis has a moderate root system,, is drought resis¬ 
tant and has successfully survived a severe soutn-vvest monsoon. 

Amongst high shade, Calpurnea aureuy a South American species, seems 
particularly promising, while ilakeu saligiia may be useful in wind belts, 
file latter has been used in South India to supplement Grevillm. 

Passing on to diseases and pests of tea, the Mycologist, in addition to 
advisory work generally in regard to fungus diseases and their prevention, 
has been particularly concerned willi tlie disease known as Witches Broom 
which in the opinion of many persons is becoming mucii more prevalent. 
In tins connection, however, mere is probably a certain amount ol confusion. 
Accumulated evidence points more and more to the conclusion that the 
term “ Vv itches Broom is applied to a variety ot symptoms which may 
arise from very cliltereiit causes. The lerni is analogous to the medical 
term “lever” whicii describes Uie condition of tlie patient but winch is 
by no means of a specilic ciiaracter. iViaiiy specimens sent in to the 
laboratory as Witches Broom cases are not really so and it is, therefore, 
likely mat the increase ip incidence not really as great as sometimes 
supposed. In spite of such a reservation it must be admitted, however, 
that on certain estates the “disease” is spreading and is of considerable 
importance. As has been already pointed out m The Tea Quarterly 
there is a considerable resemblance ip many respects between the symptoms 
of Witches Broom and those of the disease known as Tea Yellows in 
Nyasaland. Investigation of the latter disease has shown quite clearly 
that it is produced by a deficiency of sulphur in the soil and can be cured 
by remedying this condition. 

Experiments have, therefore, been carried out by the Mycologist during 
the past year to see whether Witches Broom is due to a similar cause* 
It need only be said here that the results obtained indicate that the two 
diseases are evidently not identical in so much as sulphur treatment has 
had no beneficial effect op Witches Broom. The specific cause therefore 
remains obscure. It seems probable, however, that similar symptoms may 
socnetimes arise from such diverse causes as severe wood rot, the very slow 
attack of a root disease, or the presence of slab rock in the soil or even 
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from adverse climatic conditions as was seen in the Kandapola district. 
In the latter case the conditions cleared up quickly when normal weather 
was experienced. 

The main problems facing the Entomologist have been Tortrix and 
Isiettle Grub. In regard to Tortrix attention has been focussed chiefly 
on biological methods of control, chiefly through the egg parasite Tricho- 
grnmyna. The breeding of this parasite on the large scale has presented 
many difliculties. Most of these have been overcome except the question 
of cost. Unfortunately this last factor seems likely to be decisive, more 
particularly as field trials with the parasite have shown that under the 
conditions so far experienced its efficiency is extremely low. Work which 
has been proceeding simultaneously in other countries with this parasite 
has in most cases led to a similar conclusion and it therefore appears pro¬ 
bable that other methods will have to be tried. 

Work on Nettle Grub has been carried out at the temporary sub¬ 
station in Passara. Wilt is probably the main natural controlling factor, 
while under artificial mea.sures soap spraying is the most convenient. 
Success depends on the attacks being dealt with before large areas are 
concerned. Spraying under these conditions combined with the regular 
collection of cocoons has greatly reduced both the area attacked and the 
intensity of such attacks. Jhe pest has thus been checked but by no means 
eliminated. 

As in the case of Tortrix a search is being made for parasites capable 
ol dealing with Nettle Grub. In this connection I may remind you that 
in 1930 an application was made to the Empire Marketing Board for a 
grant to finance a comprehensive survey of insect pests and their parasites 
in Ceylon. Negotiations for such worl^ were well advanced when the closing 
down of the Board’s activities unfortunately prevented such assistance from 
being forthcoming. 

The future of our Entomological work is causing much concern. The 
agreement of our present officer expires in December and it is clear that this 
cannot be renewed unless the finances of the Institute are placed on a more 
permanent basis. No one can contemplate without anxiety, however, any 
relaxation of entomological research. Not only do the pests to which 1 
have referred require further investigation but there are at least two other 
problems of outstanding importance to be considered — 1 refer to Termites 
and Shot-Hole Borer. 

We are fortunate in having in the Department of Agriculture an officer 
who has made a special study of termites and when the Institute was 
started it was ananged, and it was in my opiniop a most satisfactory 
arrangement, that work on termites in tea should still be dealt with by 
Mr. Jepson. 1 should like to take this opportunity to express on behalf 
both of the Tea Research Institute' and of tea planters ip general our 
appreciation of the extremely successful work which Mr. Jepson has 
carried out on our behalf. Unfortunately other problems now occupy a 
good deal of Mr. Jepson’s time and it may well be that the Institute will 
be called upon to take over a portion of this work. Be this as it may 
shot-hole borer at any rate remains as a problem which in itself calls for the 
retention of our full Entomological Staff and I sincerely trust this 
meeting, will endorse the view that this should be done. 
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1 now come to the question of tea manufacture. The subject is so 
wide it is quite impossible for me now to review the work we have carried 
out. 


Detailed investigations have been made and are continuing on every 
aspect of manufacture. Such work naturally includes a study of the com¬ 
position of the leaf and the influence on this of season, climate and cul¬ 
tural treatments. Similarly ('lose attention has been given to the conditions 
of withering, rolling, fermentation and firing and the eflfect of modifications 
in these processes on the made tea. 

Much of the data thus collected has already been published and valua¬ 
ble recommendations in regard to manufacture were summarised in 
Bulletin No. 9 of the Tea Research Institute which has I think received 
wide recognition from the Industry. 

I should like to say a word however about future development in manu¬ 
facturing experiments. 

In addition to examining existing processes, it is most desirable that 
the Institute shi^uld be in a position to test out new inventions and pro¬ 
cesses in tea manufacture. Work in this direction has been hampered by 
lack of funds as considerable expense on plant and equipment would have 
to be incurred. 

It is hoped however that arrangements will shortly be completed 
enabling us to commence an investigation of electric'al withering. There 
can be no doubt that withering is one of the least satisfactory con¬ 
trolled parts of tea manufacture and any arrangement that can offer an 
improvement in this direction at reasonable cost deserves close attention. 

The researt'h activities of the Institute lead up to and form the basis 
of our advisory work. The average number of enquiries received during 
the year is nearly 2,000 while about 150 visits are annually paid to estates 
by members of the staff. 

In addition, the Institute maintains a special (officer for advisory work 
amongst small-holders. During the past year this officer visited 108 
small-holdings and carried out demonstrations on 53 of these. Repeated 
visits were paid to each village and every effort made to see that methods 
recommended were actually adoptt?d and tried out. In addition to 
demonstrations, meetings of small-holders have been held when tea cul¬ 
tivation in all its aspec ts has been dis<'ussed. In view^ of the success of 
this work it is intended to appoint next year a second officer to work 
in another area. 

The Annual Report of the Institute for 1933 has just been published 
and to this I must refer you for details of our other activities. 

I believe that the results already obtained are of great value and I 
am confident that if the Institute is not unduly hampered by lack of funds 
or other restrictions, the work it can do wmII be of lasting benefit to the 
Industry. 
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FINANCES OF THE TEA RESEARCH 
INSTITUTE OF CEYLON 


JAMES FORBES. (JNR.) 

CHAIUMAN OF THE BOARD OF MANAGEMENT (T. R. I.) 


T he Tea Research Institute of Ceylon is dependent for its revenue 
from its estate and from an export tax on tea, and the latter 
is, of course, the most important source of income. This export 
tax is fixed at- 10 rents p(‘r 100 pounds of tea exported by 
Ordinance No. 12 of 1925, which is the Ordinance which 
provided for the establishment of a Tea Research Institute. 

At the request of those bodies which represent llie tea industry 
this expt)rt tax was increased from 10 cents per 100 pounds to 14 cents per 
100 pounds tea exported for three years, from Januar\\ 1931 until December, 
1933, by an amending Ordinance passed towards the close of 1930, and 
the reason for this request was that the then income was insufficient 
to meet the essential extensions of the research organisation, and for their 
proper functioning. 

During 1933 a control of exports of tea came into force and lor 
that year curtailed the export of tea from the Island by 15 per cent, of 
its ordinary normal production^ and this, you will appreciate afft^cted the 
revenue of the Institute considerably.' In point of fact the loss of income 
in 1933 due to restriction for nine months was some Rs. 47,000/-. The 
Board therefore approached the State Council (having received the assent 
of the bodies concerned) with a view to having the export tax maintained 
at 14 cents per 100 pounds for the present restriction period, but this was 
agreed to by the Council for 1934 only, and the matter is to come up for 
revision again shortly. 

Before approaching the State Council or the Associations interested 
the Board, realising that the control of exports and its concomitant reduced 
Cess would seriously affect its revenue, appointed a Sub-Committee to go 
into the question of finance and re-organisation, and that Committee’s 
report formed the basis of the request for the maintenance of the Cess at 
the 14 cents rate when application was made to the State Council in 
December, 1933. 

The Planters’ Association of Ceylon, the Ceylon Estates Proprietary 
Association and Ihe Ceylon Association in London, together with the 
Small-holders' representative on the Board, approved of the report of this 
Sub-Committee, but the Low-Country Products Association suggested 
certain amendments which the Board was unable to accept at that time. 

Subsequent events have, however, enabled the Board to meet, 
almost in their entirety, all the then criticisms of the L. C. P. A. and I 
trust that we shall therefore be enabled to meet the present situation with 
a united Iront. 
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Before goin^' into a detailed statement of the finances of the 
Institute I must explain that for the purposes of the necessary capital 
expenditure and purchase of an estate, the Board borrowed a sum of one 
million rupees from Government in 1925, and this is to be repaid in 26 
annual instalments for both capital and interest repayment by a fixed annual 
sum of Rs. 78,227/-. This is a first charge on the revenue of the Institute 
and is placed on fixed deposit monthly immediately revenue is remitted by 
the Treasury. VVe have been criticised in certain quarters for showing a 
reserve for redemption purposes in our balance sheet, but this criticism 
arises from an improper appreciation of the facts. The only reason why 
any kind of redemption reserve appears in our balance sheet is that the 
(government financial year ends in September (when our annual payment 
is made), whereas our financial year ends at the end of December, and 
hence three months’ deposits towards the next loan payment have accumu¬ 
lated. 

The Board’s financial policy is, (1) to maintain the Institute and 
Staff at such a level as to enable the work to be carried out with full 
efficiency and with the maximum benefit to the Industry, including the 
small-holder ; (2) to set aside annually a reasonable sum* to cover depre¬ 
ciation of plant, buildings etc., and (3) from revenue to set aside and accu¬ 
mulate a sufficient liquid general reserve to meet future capital expenditure. 

No. 1 requires no explanation from me, but I may be permitted 
to say a few' words on the two reserves. 

Taking the depreciation reserve first, whilst the Institute was in 
its infancy it w'as onh possible to make book entries for depreciation, but 
1 think you will agree that successful researches in tea manufacture are 
almost certain to result in improved factory design and in improved 
machinery, and it will be necessary for the Institute to lead the way in 
applying the results to commercial practice. Although the factory and 
machinery and ecjuipment is of modern design, alterations, additions and 
reconstructions will be necessary to test out the practical value of dis- 
<x>veries made by research, and* for this reason the Board’s aim at creating 
a cash reserve for this purpose must be considered sound finance, and 
the actual rates of depreciation wdiich have been allowed are, in my opinion, 
on the low side. 

Turning to the (leneral Reserve, the object of this is to provide 
means for all new capital requirements, and it will be appreciated that 
the usual channels available to ordinary estate companies for such purposes 
are not open to the Institute. There are on St. Coombs approximately 65 
acres of patna land suitable for opening in tea and capital will be required 
in 1988, when the existing restriction on opening land in lea are removed, 
for that purpose. One loft of the factory still requires tats and other 
requirements will arise though difficult to foresee. It seems probable that 
it will be necessary as research work progresses, to obtain and experiment 
with, new types of machines and equipment, and it appears essential that 
the application to commercial practice of results emanating from research 
should not be held up for lack of funds for the purpose. An efficient 
General Reserve is therefore required not only to provide means to supply 
visible capital requirements, but for purposes wffiich cannot at present be 
foreseen accurately, and I think you wfill agree here also that the policy 
of the Board in this direction is sound. 
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Turning lo the future and our forecasts therefor, we have estimated 
for the Cess to be maintained at 14 cents per 100 pounds tea 
exported until the end of 1938 and I am glad to be able to state that the 
Planters’ Association of Ceylon, the Ceylon P-states Proprietaiy Association 
and the Ceylon Association in Londo>n have all unanimously agreed at 
recent meetings to the Board’s proposal in this connection. We have 
estimated that the burden of restriction will be gradually lifted, and have 
taken the figures as 10 per cent, for 1935, 7^ per cent, for 1936, 5 per cent, 
for 1937 with full crop from April 1st., 1938. Profit from the estate has 
been placed as at Rs. 20,000/- for 1935 and Rs. 25,000/- ^or 1936 to 1938. 
And lastly provision has been made for the retention of the Scientific Staff 
on existing lines, except that provision has been made for an additional 
Small-holdings Officer from 1935. Tlie latter expansion was strongly 
supported) in the debate which took place in the State Council last December 
when the Cess was passed for this year. 

With regard to the Senior Scientific Staff, when the 1933 fore<'ast 
was made it appeared that even with a 14 cents cess it would be impossible 
to retain the services of an Entomologist, but things have improved, profit 
from the estate has increased and the probable incidence of restriction 
iightened, .so, although we are without an officer in this department at the 
moment through the State Council having allowed us the 14 cents Cess for 
one year only, we have been able to include him in the 1934 forecast without 
making any additional application for funds to the Industry. 

'Fhe matter of the retention of an Entomologist has recently 
rtveived the close attention of the Board, as, by not employing an officer 
in this department it could carry out a restricted programme of work on 
a 13 cents Cess from 1935 to 1938, although this would mean a reduction 
of revenue of some Rs. 94,000/- for the period. Many important pests 
of tea await investigations, of which shot-hole borer may be mentioned, 
and after weighing up all the considerations the Board decided that it 
would be taking an undue risk and lacking in its dutv to the Industry if 
it did not recommend to the bodies concerned the retention of this important 
link in the administration, and its decision has been unanimously upheld 
by the main Asstx'iations ('oncerned. 

Taking the estimates of revenue as accurate as can be framed at 
the present juncture and maintaining the efficiency of the Institute on 

economical and sound lines, it is foreshadow^ that by the end of 1938 

there will be a sum of Rs. 121,000/- available under the heading General 
Reserve. Of this sum an amount of Rs. 88,000/- for capital expenditure 
on opening up the estate etc. will be required immediately, leaving a 
balance of only Rs. 33,000/- for future unforeseen capital expenditure, which 
cannot be regarded as excessive. 

Recently I had the pleasure of escorting the Minister for Agri¬ 
culture and Lands round the Institute and in course of conversation upon 

the subject of its finances he asked me for an assurance that in the event 

of our estimates of revenue not being fulfilled, we would not come to the 
State Council with a further request, and I was readily able to give him 
that assurance for two reasons. Firstly, my estimates have been framed 
with very great care, and secondly, I could not do so without the backing 
df the Industry, which I would not get 
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But on the present occasion I submit that I have outlined to you 
a policy which is based on very sound financial proposals and which have 
the unanimous backing- of the whole Tea Industry of this Island behind 
them, and for these reasons I apply for your approval of my application 
to the Stale Council that the cess be retained al 14 cents per 100 pounds 
of tea exported until the end of 1938, whereafter the matter can come up 
for* further revision. In doing so I feel that it is needless for me to stress 
to a bo<iy such as this the absolute necessity of having this matter settled 
for long periods ahead. 


MEMORANDUM ON THE POLICY AND WORK OF 

THE RUBBER RESEARCH SCHEME 
(CEYLON) 

T. E. H O-BRIEN, M.SC., FJ.C., F.I.R.L 

DIRECTOR OF RESEARCH, 

RUBBER RFJSEARCH SCHEME (CEYLON) 

I am very glad to have an opportunity of submitting to this very repre¬ 
sentative meeting of agriculturists a short account of the pQlicy and 
work of the Rubber Research Scheme. 

The Research Scheme as at present constituted was established 
by Ordinance No, 10 of 1930. The Board of Management com¬ 
prising representatives of the Treasury, State Council, Planters’ Association 
of Ceylon, Ceylon Estates Proprietary Association, Low-Country Products 
Association, Rubber Growers’ Association and vSmall-holders, under the 
Chairmanship of tlie Director of Agriculture, met for the first time in 
December, 1930, so the Scheme has been in active being for 3| years. 

It may be well to remind the meeting that this period has coincided 
with the unprecedented slump in world trade and the comparatively even 
greater depression in the rubber producing industry. When the Ordinance 
was drafted it was anticipated that the income of the Scheme, derived from 
an export cess of J cent per lb. of rubber, would be based on exports of 
the order of 75,000 tons per annum, representing an income of some two 
lakhs. As members will be aware there have been times during the past 
2 years when the level of production has fallen to barely half this figure 
and there were fears of even greater curtailment. Thus when the Board 
of Management came to consider proposals for the development of research 
it was faced with complete uncertainty regarding the future level of income 
and wisely refrained from becoming involved in a rapid scheme of develop¬ 
ment, for which funds might prove to be insufficient. The steady 
improvement in conditions during the past 12 months has enabled the 
Board to undertake a modest scheme of development but the recently 
introduced restriction scheme will again have the effect of curtailing our 
income. 

At the time of the establishment of the present Research Scheme there 
was a body of the same name in existence, financed partly by voluntary 
subscription and partly by a pro rata contribution from Government, which 
had carried on research for a number of years. This paper does not include 
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c:arri<id on research for a number of years. This paper does not include 
any account of the accomplishments of the old Research Scheme. As was 
intended by those responsible for framing the Ordinance, the old Research 
Scheme handed over its staff, buildings and other assets to the new Board 
of Managemtml. The technical staff thus taken over consisted of myself 
as C'hemist, Mr. R. K. S. Murray as Mycologist, and Mr. W. 1. Pieris 
as Agricultural Assistant. These officers have constituted the Staff of the 
Rubber Research Scheme until this week when it has been augmented by 
the arrival of an additional Ohemist, Mr. M. W. Philpott. The buildings 
and other assets handed over comprisetl laboratories and living quarters at 
Culloden Estate, Neboda and an experiment station of 70 acres at Matugama. 

Tlie lines of work which the Research St'heme is intended to deal with 

are laid down in the Ordinance as follows: “.in particular the 

growth and cultivation of Rubber plants, the prevention and cure of diseases 
blights and pests, the processes for the treatment of rubber latex and the 
conversion of such latex into marketable rubber and the utilisation, 
marketing and disposal of rubber and in general of all products derived 
from rubber plants. 

Another relevant paragraph slates that “the Hoard shall, by the pro¬ 
vision and publication of information as well as by advice and demons¬ 
tration and the inspection of plantations, give practical assistam e to |>ersons 
engaged in the rubber industry.” 

Before discussing the polic'v of the Research Board in furthering these 
objects and the progress whi('h has been made up to the present I should 
like to point out that a small rubber producing industry such as that of 
Eeylon is faced by as many problems as a major producing country such as 
Malaya but it is obvious that the funds available for research will be pro- 
tx)rtionately smaller. It is therefore essential that a small organisation sucli 
as ours should concentrate mainly on probhtms which are of special local 
importance, while keeping in close touch with work or problems of more 
general application carried out in larger centres. 

It has been necessary for the Board to consider the orientation of 
research in relation to this principle and also in relation to the economic 
position of the industry in general and to decide on the extent to which 
attention should be given to the branches of research usually known as 
“Production” and “Consumption” research respectively. Realising that 
Ceylon is behind other producing I'ounlries in agricultural work, more 
especially in regard to the improvement of planting material by budgrafting 
and selection, it was considered essential that this type of work should 
be continued and it has therefore been the policy of the Research Scheme 
to maintain a balance between agri('ultural research and work on pro¬ 
moting the utilisation of rubber. 

The work and proposals of tl>e Research Scheme may now be con¬ 
sidered under the following headings: 

1. Agricultural problems. 

2. Pests and Diseases. 

S, The Manufacture and Utilisation of rubber* 
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1. AGRICULTURAL PROBLEMS 

It has been rei('Ognised that there is little scope in Ceylon for the 
extension of the area under rubber by new plantipi^^ and that attention must 
mainly be centred on the maintenanc'e and improvement of existing' areas 
and the possibilities of replanting- with improved material. The importance 
of work on budgrafling and selection lies in its relation to replanting. 

The Research Scheme has recently purchased Dartonfield Estate, a 
property consisting of 170 acres of mature rubber near Agalawatte, where 
it is proposed to carry out field trials on tapping systems, manuring, soil 
conservation and replanting. All field trials will be laid out on modern 
lines, which enable the results to be examined mathematically and their 
ac('uracv to be assessed. A replanti*ng experiment, covering an area of 7 
acres, has been undertaken this year for the purpose of investigating the 
effect of different methods of clearing the land on the growth of the new 
stand of trees and the incidence of disease, and the effect of different species 
of ('Over crops and methods of ('ontrol on growth. I'he area is being planted 
with budgrafts of 3 proved imported clones. 

llie Experiment Station at Nivitigalakele, Matugama, (about 5 miles 
by road from Dartonfield) which was taken over from the old Research 
Scheme, ('ompriscs an area of 70 acres and has mainly bei'.n utilised for 
testing the value of high yielding Ceylon trees as ‘‘mother trees” for the 
supply of hud wood; or in other words as a testing station for Ceylon 
“clones”. The pro<'(>dure adopted is to establish in the field, buddings from 
high yielding estate trees, w’hich are selected on the basis of yield records 
supplied by the estate ('oncerned, in conjunction with bark examination and 
inspection of the trees by a research officer. It is well known that only a 
small proportion of twees transmit their high yielding capacity to their 
budded offspring. It is theriTore nei'essary to wait until the buddings 
reach tappable size and to assess the value of the clone by test- 
tapping conductcxl over a period of several years, together with 
observations of growth and other ('haracleristies. The first buddings 
at Nivitigalakele were made in 1927 and some 500 trees are at present 
under test-tapping, Budwood from an additional 200 mother trees of which 
about 100 are considered to be of outstanding promise, is established in 
the budwood nursery, awaiting trial in the field as soon as land is available 
for the purpose. Application has been made to Government for 100 acres 
of forest land adjacent to the Experiment Station for this purpose and to 
accommodate plants derived from pedigree seed. 

Experiments on plant breeding by artificial cross-pollination of trees of 
different clones are being undertaken as the trees become sufficiently mature 
to produce flowers. Up to the present only a few pedigree seedlings have 
been obtained from local material owing to the immaturity of the trees 
and interference with flowering by Oiditim. Experiments have also been 
undertaken at Nivitigalakele on the technique of budding and the after- 
treatment of the budded plants, and provision is made for giving instruc¬ 
tion in budding to estate employees. 

A pursery was established in 1932 to provide material for the distri¬ 
bution of budded plants of proved clones to peasant proprietors at a 
nominal price. The nursery is at present being budded and several 
thousand plants' will be available for distribution, either this year as dormant 
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stumps or next year as grown stumps. The position regarding issue of the 
plants will be somewhat complicated by the provisions of the Restriction 
Scheme. It is also proposed to cater for the supply of material to small 
capitalists when facilities are available for planting more extensive nurseries. 

During the past 2 years considerable interest has been taken in tapping 
systems and a number of estates have adopted various modifications of a 
system under which 2 half-spiral cuts are made on opposite sides of the 
tree. In the absence of facilities up to the present for starting our own 
field trials of the systems the Research Scheme has kept in touch with 
the subject by means of observations on and reports from estates. A ques¬ 
tionnaire was issued last year and resulted in valuable information being 
received from 82 estates. A report on the subject was published in the 
Schemers jrd Quarterly Circular for 1933 and a further questionnaire has 
just been issued. The Research Scheme is collaborating in two estate 
experiments designed to compare one of the systems with alternate daily 
tapping and it is hoped to initiate a comprehensive tapping experiment at 
Dartonfield within the next few months. It should be mentioned that it will 
take a number of years to make a final assessment of the merits of different 
systems. 

2. PESTS AND DISEASES 

The subject which has received most attention under this heading 
since the inauguration of the Research Scheme is the leaf-fail caused by 
Oidium. Heveae. This disease, which was first reported in Ceybn in 1925, 
has caused comparatively little damage in low-country districts until the 
present wintering season but at mid-country elevations, where climatic 
conditions are favourable to the fungus, it has caused widespread damage 
on a steadily increasing scale. 

The Research Scheme collected information on the distribution and 
effects of Oidium by means of questionnaires in 1928 and 1929. In the 
latter year an experiment was undertaken in the Matale district to ascertain 
the effects of manuring in preventing the disease. Two heavy applications 
of nitrogenous and potassic fertilisers were given to the experimental areas 
but the results in preventing leaf-fall were entirely negative. A trial was 
also made of liquid spraying with a soluble sulphur mixture but this 
treatment was replaced in the following year by dusting with fine sulphur 
powder by means of a portable motor dusting machine. Trials have now 
been made in 5 successive seasons and the conclusion reached that most 
of the defoliation can be prevented by sulphur dusting. The treatment is 
reasonably inexpensive and is considered to be suitable for adoption on an 
estate .scale, in spite of certain practical difficulties. 

Future work on Oidium is to be discussed at the next meeting of the 
Research Board but in the meantime it may be said that the main require¬ 
ment at the present time appears to be to familiarize producers with the 
recognised method of control, by means of demonstrations in different 
districts. Improvements in the technique of the dusting operation can 
best be studied in collaboration with estates undertaking routine dusting 
operations. 

Other subjects which have received the attention of the Mycologist 
relate to the incidence of Fames in replanted areas, the occurrence of a. 
diieaae caused by a Fhytophihom on young budgraits, the disinfection of 
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imported planting material, sun-scorch of budgrafts, the prevention and 
treatment of disease at the point of union of buddings etc- 

3. THE MANUFACTURE AND UTILISATION 
OF RUBBER 

I will not take up much time in dealing with the position in regard 
to normal methods of rubber manufacture. As a result of work carried 
out by the old Research Scheme and in other countries 1 think we are 
in a position to supply any information required by estates relating to 
ordinary methods of manufacture. About the time the present Scheme 
was established the subject of smokehouse design was mvestigated and 
proposals made which enabled considerable reductions to be made in the 
amount of firewood used for smoking, lliere have been numerous 
enquiries on this subject during the past year and a series of smokehouse 
plans, suitable for dealing with varying outputs, is at present being drawn 
up. Trials of a similar type of building for drying crepe with warm air 
have been made in view of the serious trouble with mould which occurs 
in many factories where the crepe is airdried. The experimental factory 
which is to be erected at Dartonlield will include a model smokehouse and 
crepe drying house and will enable sound methods of manufacture to be 
demonstrated to producers. 

The most important problem facing rubber producers at the present 
time is to increase the consumption of rubber to bridge the gap between 
present world lequiremenls and potential production. 1 have explained 
in a previous section tliat there are reasons in connection with the Ceylon 
industry for the continuation of agricultural research but having made 
provision for this it is essential that the resources of the Research Scheme 
should be directed to woi k tending to promote the increased utilisation of 
rubber. 1 have used the words “promoting the utilisation of rubber“ in 
preference to the more popular expression “finding new uses“ because they 
have a definitely wider significance. Research on the utilisation of rubber 
can be divided into two distinct branches. 

1 DIRECT RESEARCH ON NEW USES 

This type of research must usually be carried out by those in close 
touch with the requirements of the industries in which it is proposed to 
extend the use of rubber and it is therefore necessary, generally speaking, 
that such work should be done in the manufacturing centres of the world. 
This type of team-work research on new uses is being carried out on a 
large scale under the aegis of the New Uses Committee of the Rubber 
Growers' Association by Rubber Technologists working in conjunction with 
the Research Associations and individual manufacturers of the industries 
concerned, in relation to rubber roadways, rubber in paint, rubber in 
automobiles, rubber in the electrical, engineering and chemical trades, 
rubber in the printing trade, rubber resins, deodorisation of rubber etc. 
Information copies of reports on the investigations are received by the 
members of the Rubber Research Board. 

2. The other branch of research on the utilisation of rubber relates 
to improvement of the properties of raw rubber with a view to providing 
a more suitable material for existing and new uses, Jlie R.G.A. New Uses 
Committee has recognised that this is equally as important and profitable 
as direct “new uses'* research in stimulating consumption. 
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On€ of the aims of this class of work is to provide a material which 
can be more easily manipulated by the Manufacturer and thus encourage 
the use of raw rubber in place of “reclaim” and other raw materials. The 
preparation of raw rubber in alternative forms such as ammoniated and 
concentrated latex, crumb and powdered rublx*r etc. is also within the 
scope of this branch of research. 

While it has been made clear that research on “New Uses” can most 
profitably carried on in manufacturing centres, it is equally clear that work 
on the improvement of raw rubber and the provision of suitable grades 
for new uses must be dealt with by Research Associations in rubber pro¬ 
ducing countries, working in collaboration with those who know the require¬ 
ments of users and can assess the suitability of new types of raw rubber 
for different purpc^ses. dhe London Advisory Committee for Rubber 
Research (Ceylon and Malaya) has carried out research on the properties 
of raw rubber for some years and the K.G.A. New Uses Committee, in 
developing its campaign, has relied on the Advisory Committee to continue 
this work in conjunction with the Researcii Institutes in Ceylon and Malaya. 
Tlie London Advisory Committee may be regarded as providing the necessary 
liaison between the two branches ui researcn on the utilisation of rubber. 

The general policy of the Research Scheme up to the present in pro¬ 
moting the utilisation of rubber has been to contribute (equally with the 
Rubber Research Institute of Malaya) to the expenditure of the London 
Advisory Committee and to co-operate m its work by providing samples 
of raw rubber prepared under conditions likely to result in unproved pni- 
perties, lor trial at tne Committee's laboratories at Uie Imperial Institute, 
JLondon. Ihe main lines ol work earned out by the Committee relate to 
improvement ol plasticity, the preparation ol rubber lu crumb form both 
by mechanical and chemical means, critical investigation ol the claims 
made for “reclaim” as an alternative to raw rubt>er, concentration of 
latex by creaming and by evaporation etc. A number of patents arising 
Irom the work have been taken out m conjunction with the Rubber 
Producers’ Research Association, in order to protect the processes con¬ 
cerned for the free use of the industry. 

While research on the utilisation of rubber can be separated into the 
two branches referred to, these are not to be regarded as watertigJit com¬ 
partments. For example the Londop Advisory Committee, while adhering 
to its general policy, has incidentally developed a relatively inexpensive 
type of rubber flooring and is trying to interest manufacturing firms in 
the product. There are also certain directions in which direct research 
on new uses can profitably be carried out in rul^ber producing countries. 
An example which is of special interest to Ceylon is the possibility of coir 
residues and other fibrous materials* being successfully bonded with latex 
to form materials for flooring and other purposes. Other examples, op 
which work has already been carried out by the Research Scheme, are the. 
preparation pf self-vulcanizing crepe rubber by the addition of suitable 
chemicals to latex, and the treatment of jute hessian with vulcanized latex 
to provide an Improved packing material for raw wool. In the latter case 
however, it is feared that the treatment would not prove profitable at the 
present; price of rubber. 
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The Rubber Research Board decided last year to extend the scope 
of its “consumption^* research by the appointment of an additional 
Chemist. Mr. M. W. Philpott, who has had valuable experience of 
similar work in Eng^land, was selected for the post and arrived in Ceylon 
in May. It is proposed that the Director of Research w’ill con¬ 
tinue to work on the improvement of raw rubber by modifications in 
methods of preparation and that Mr. Philpott will g^ive his attention to 
such new applications of rubber as can suitably be investig-ated locally 
and to investigation of the scope for kw al manufacture of vulcanized 
goods, especially such as can be made direct from latex or are associated 
with the use of other local raw materials. He will be provided with a 
Laboratory at Dartonfield Estate, and space and equipment will be available 
in the experimental factory for large-scale trials of the processes concerned. 

4. ADVISORY WORK 

Advisory work forms an important feature of tiie Research Scheme*s 
activities and, as 1 indicated in an earlier paragraph, is specially provided 
for in tile Ordinance. Correspondence with estates and agencies during 
the past 2 years has averaged 60-70 letters per month and ij; is encouraging 
to note that Ceylonese I’ropriclors are making increasing use of the services 
of the Research Scheme in this direction. Advisory visits to estates are 
also made when required. Although this work occupies a material part 
of the technical staff’s time it is a direct service to Producers which appears 
to be appreciated and enables close touch to be kept with the requirements 
and views of the industry. 

Publicity is given to the work of the Research Scheme by means of an 
Annual Report and Quarterly Circulars, which are issued without charge 
to the Proprietors, Superintendents and Agents of local estates who apply 
for their names to be registered, such registration being renewable annually. 
At the present time approximately 300 estates are on our publications list, 
a ligure which indicates that there are still many local Producers who do 
not receive the information made available by the Research Scheme. 

There is one type of local IVoducer who is not in a position to benefit 
by the publications of the Research Scheme, namely the Small-holder or 
Peasant Proprietor. Broadly speaking it is correct to say that the small¬ 
holder will benefit equally in the long run with other classes of Producer 
from any improvement in the industry as a result ol scientific research but 
it is desirable that measures sliould be taken to make information and 
advice available to the small-holder in a suitable form. This matter has 
not been overlooked by the Research Board but it has been necessary to 
postpone consideration until the lines of policy in other directions had been 
settled. 1 am authorized by the Chairman to say that proposals in regard 
to catering for the needs of the small-hokler will be submitted to the Board 
for consideration in the near future. 

In summarizing this paper I would say that the policy of the Research 
Scheme as at present defined' is to maintain a balance between ‘‘production” 
and ‘'consumption” research and that the requirements of the work are 
being catered for at Dartonfield Estate to the extent of the funds available. 
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REVIEW OF THE ACTIVITIES OF THE 
COCONUT RESEARCH SCHEME 
OF CEYLON 


R. CHILD, F.I.C., B.SC.. Ph D. (LOND.) 

TECHNOLOGICAL CHEMIST AND CHIEF TECHNICAL OFFICER. 
COCONUT RESEARCH SCHEME (CEYLON) 


T he Coconut Research Scheme is the youngest and smallest of 
the three Institutes devoted to the three major crops of Ceylon; 
the Ordinance establishing the Scheme was passed in December 
1928, and the Board of Management held its first meeting on 
April 17th, 1929. During this year the Estate Selection Sub« 
Committee inspected a large number of estates and made a preliminary 
selection. The final selection of Bandirippuwa, the location of our station, 
was made in 1930. During 1930 also stall appointments were made of a 
Director, Geneticist and 1 echnological Chemist, the latter undertaking a 
study course in England. 

Unfortunate delays beset the Scheme over the purchase of Bandirippuwa 
Estate and the board did not take possession until January 7Ui, 1331. 
Ihe Director resigned in May, 1931 and tne Geneticist took charge ol tne 
Estate and was lae soie olhcer of tiie Sciieme until my arrival in October 
1931. 1 assumed charge as Chief lechmcal Oliicer on January 1st, 1932, 

which arrangement is still in force. 


Building operations on the Staff bungalows were commenced in 
NovemDer, l93l and tnese were hnisned by tne Ciid of 1932. Ihe i-aboratory 
block was not nnishea until March 1933 wnen it was opened by tne Jttlon. tne 
Cniel Secretary. 


Until October, 1932 the clerical and accounting work of the Scheme was 
carried out at reraaemya by a Secretary wno was snared by tne Kubber and 
Coconut Kesearch Schemes. Inis arrangement was terminated in October 
1932, when the Secretary left the service ol the Schemes, and the olhce 
was transferred to banuinppuwa, where the work is carried on under tne 
supervision of the Chief iecnnical Officer. 

Other Staff .—The Soil Chemist was appointed on July 1, 1933. 
Technical Assistants to each of the three ohicers were appointed at the 
end of 1933. 


It is clear then that up to March of last year little but preliminary work 
could be expected of the Scheme, as the Geneticist and myself were tiie 
sole officers of tne Scheme and had no laboratory facilities. During this 
time, however, much useful field work was commenced by the Geneticist 
and we were able to do a good deal of Estate visiting. 1 am aware that 
criticism has been expressed in some quarters that the Scheme's Staff do 
not now visit estates with sufficient frequency. This is, I am afraid 
unavoidable. Besides the administration of the Scheme 1 am responsible 
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for the Technological Chemistry Section, and find it necessary to spend as 
much time as possible in the laboratory, to do a little to meet the demand 
“Try to find new uses 1“ “Something praclicar*. The Soil Chemist, too, 
is well occupied with laboratory work and field work on Bandirippuwa Estate 
and lacking a car, is unable to do as much visiting as he would like* The 
Geneticist, therefore, does the bulk of visits to Estates and always has a 
full programme. 

In reviewing the work of the Scheme to date it will be as well to 
consider first some results of genetical work, since, as has been mentioned, 
we were able to commence these fairly early. 

Summary of Work done by Geneticist's Department .—The work of the 
Genetical Seel ion of the Coconut Research Scheme is concerned with the 
in proveinent of the Coconut palm as an agricultural crop with a view to 
cutting down tlie costs of production and obtaining the highest returns in 
the way of increased yields. 

There are two accepted methods of plant improvement adopted by 
geneticists. Firstly, the method of isolating types tor particular, desirable 
cnaraciers and seeKing to combine tnese cnaracters by* tne process of 
h)bndisation, and secondly, the method of selecting and propagating desir- 
able types already in existence in plant populations. Ihe two metnods 
could be combined in various degrees. 

The former method, that of seeking to effect new combinations of 
desirable cnaracters by hybridisation, is resorted to in tne breeuing of 
annual plants with great success. Here, a large number of generations 
could be raised in a lew years and the results ot artuicial crossuig could be 
tested in a comparatively short space ol tunc. But when it comes to tne 
b.^eeding ol peremnais Hue tea, rubber and coconuts, tne method oi hybridi¬ 
sation as a means ol piant improvement is very slow and uncertain. And 
witn suen crop piants tne best results are obtained m tne shortest space of 
time by the second method, that of selection and propagation ol selected 
types. 

With such a crop plant as the coconut palm, the method of selection 
is full ol promise. In t^eylon the coconut palm is said to be cross-poilinated 
and more or less sell-sterile. Vvhether this is so or not, it is well known 
that a population ol coconut palms is composed of a number of widely 
dillerent types. Ditlerences are observed in such characters as earliness, 
height, length of leaves and bunch stalks, shape, size and colour of nuts, 
number and weight of nuts, resistance to disease and climatic changes, and 
so on. As regards carliness, some varieties of palms come to maturity in 
three years, whereas other varieties may take as much as ten years. 
Height may vary from live to ten feet in the case of dwarf to 45 feet in 
twenty years in the case of tall palms. The length of the Ironds may vary 
from 142 inches to 244 inches. Similarly the length of bunch stalks may 
vary between 13 inches and 28 inches. The shape of the nuts too varies 
enormously. The number of nuts may vary from three or four nuts per 
annum up to 300 nuts per annum. And in the same manner, the size and 
weight of nuts may vary between such limits as correspond with 750 nuts 
pei candy of copra and 1,600 nuts per candy. 

Thus it will be seen that there is a wealth of material for which desirable 
types could be isolated. 



And so the work of the Geneticist up to the present has been concerned 
mainly with the isolation and study of desirable hig-h-yielding strains, 
selected ‘ according- to traditional methods adopted in such work. Such 
selection has been carried out at Bandirippuwa (as mentioned above, some 
of the first work to be initiated) and on a number of estates situated in the 
North-Western and Western Provinces, the main coconut growing regions 
of the Island, and it is proposed to extend the work further as opportunity 
arises. 

The results of the investigations carried out to date are very promising. 
It has been possible to isolate types yielding up to 7 candies of copra per 
acre, which compares very favourably witn the usual output of 2 or 3 
candies on average estates. 

The next problem is to ascertain to what extent these cliaracters ol 
high yield are inherited in future generations. I'his can only be done with 
the co-operation of landowmers who have spare jungle adjoining tjheir 
estates. One estate owner has very kindly volunteered to place at the 
disposal of the Scheme a small block of jungle land on whicn would be 
tested the second generation of palms obtained from mother trees selected 
and studied nearly three years on one of his estates. 

Similarly, another planter has agreed to plant up twenty acres of land 
with seed nuts from selected mother palms which will be studied closel) 
both tor yield performance and other characters, so that when itie daugiuer 
palms come into bearing they could be compared with the motiiers. Mich 
studies as these, carried out under ordinary conditions ol estate managcmeiu, 
Will help in no small measure to unravel the mysteries connected with the 
inheritance of that most elusive character—V'ieid. 

In this connection it must be mentioned that the most reliable work of 
this nature could only be carried out on land belonging to me i>clieme and 
under the absolute control of the bcheme. ITivale landowners cannot be 
expected to undertake experiments Irom wnicn iney may or may not obtain 
iavourable financial results, and tiiey can in ik> case be expected to surrender 
to the Scheme any rights that uiey may possess over men* land. And so 
it is of the utmost importance that the ^cneme be allowed to purchase a 
portion of good jungle prelerabiy m tiie Norm-v\ esiern ITovince, situated 
not more than 30 miles from the estate belonging to the Scheme. This 
land will be devoted mainly to the propagation of desirable strains and 
genetical studies concerned therewith, and will in time become a Central 
Seed Farm able to supply guaranteed seed nuts fur new plantations or for 
the replenishing of old estates. 

There are some extensive areas of very good jungle situated near 
Madampe viz. Panirandawa and Fiapahalakelle, and it is hoped that the 
Scheme will be able to purchase a small block from either of these places. 

Varieties of Coconuts .—In Ceylon, as far as one is aware, the large 
majority of plantations are stocked with only a few varieties. In general it 
may be said that the tall forms predominate and in most cases are almost 
exclusively grown. These tall forms perhaps correspond to the comprehen¬ 
sive Laguna type of coconut grown in the Philippine Islands. 

A few estates have commenced the cultivation of other (usually 
imported) varieties on a small scale. Thus the landowner has a small field 
on one of his estates where he is growing 6 supposedly different varieties of 



coconuts imported origfinally from the Philippine Islands. And again» 
another estate is known to us where they have a fair number of greem dwarf 
palms, which too must have come from the Philippine Islands or the Malay 
States. 

It is conjectured that there are about 35 distinct varieties of coconuts, 
some of which are of great economic importance. Of these varieties, besides 
the tall forms, the most extensively cultivated types are the green, yellow 
and brow'n dwarfs. And it is said that the dwarf forms are not only earlier 
maturing than the taller, but also give 20 per cent, more copra per acre. 

Thus it is seen that a good deal of attention will have to be paid to 
the study of the different varieties of coconuts in relation to their economic 
importance. 

A start has been already made in this direction on the estate above- 
mentioned, but it is obvious that for a detailed systematic investigation on 
these lines representatives of the dilfereiit varieties will have to be grown 
in fair numbers on land belonging to the Scheme. Here again the need 
lor a piece of jungle land is great. 

BiutnetricaL studies. —In addition to the w^ork of isolation of desirable 
strains, bnelly mentioned above, a lairiy extensive biometrical study of Uie 
coconut palm lias been made m connection with tne relation ol tne measurable 
cliaracienstics of llie coconut palm with yield. Some results ol tnese studies 
have iKHiii publislied by me (lenelicist m the lonn t)l a paper entitled “Studies 
Ol the Coconut Palm 1“ wlncii appeared m the second number ol Vol. bz 
of The Tropical Agf'icultunsL (Pebruary, 1934). A number of very interesting 
correlations nave oeen worked out m mat paper, and some uselul hints are 
given tliercin regarding the selection oi good inotner palms. Special 
mention should be made ol tne very higli correlation between me weigiit oi 
liusked nuts and weignt ol copra obtained irom tnese nuts, w^iiicn come out 
to further a simple maUiematical relation seems to hold between 

me weight ol husked nuts and corresponding vveiglU oi copra, in mat tne 
latter is equal to approximately J ol the lormer. W ith over-dried copra 
this relation will naturally be sJigntly dilJerent. 

Studies on Germination of Coconuts. — A number of investigations have 
been carried out in order to test the traditional ideas held by planters on tlic 
selection of seed nuts and general nursery technique. I he results obtained 
so far can briefly be summarised as follows : 

If quicker rate of germination and sturdier seedlings could be taken as 
standards of superiority, then 

1. Nuts obtained from the oldest ripe bunch are better for seed than 
nuts obtained from the second or younger bunch. This holds good 
•whether the nuts are green or dry (dead ripe). 

2. There is no special virtue in lowering seed nuts to the ground by 
means of a rope, if they are in a fully ripe condition. If they are 
not, they should not be used for seed. 

Further experiments are being carried out to ascertain the best position 
in which the seed nuts should be placed in the nursery. 



60 


Since nursery management is of the utmost importance in laying down 
plantations, these experiments and others on similar lines have an important 
bearing on agricultural practice. 

Passing on to the Department of the Soil Chemist, although this officer 
was only appointed in July last year, his work is already developing. Like 
other investigations it falls under the following heads: (1) Immediate 

Research, (2) Long range Research and (3) Advisory Work. 

Immediate Research .—This represents urgent problems that need 
immediate investigation, and demand a prior claim on the Soil Chemist’s 
programme of work. The most important of these consists of accurate 
field experiments on manuring and cultivation. 

Accurate field experiments on statistical lines have not been carried 
out with coconuts. 

Fortunately he has been able to draw much useful information upon 
careful individual tree records initiated in 1931. In this connection 1 must 
refer to the invaluable advice of the Agricultural Chemist of the l ea Research 
Institute. Dr. Norris has already mentioned how in the early days of their 
Institute they had to devote much attention to studying the technique of 
field experiments—^much of their experience has been of great use to us. 
The yield records of two years of 300 trees on our estate have been statisti¬ 
cally analysed as a uniformity trial and results obtained show Uiat a 20 
tree plot is the most desirable. The information could have been obtained 
in no other way. We are now in. a position to lay out experimental blocks. 

The special points that need examination are (Ij the effect of nitrogen, 
potash and phosphate in the form of artificial manures, alone and in various 
combinations (2J organic versus inorganic manures, regarding which there 
seem to prevail much controversy (3) the comparative effects of various 
cultivation operations such as ploughing, disc-harrowing, mulching with 
coconut husks: but considering the labour involved in accurate field 
experiments a beginning can only be made with the first. 

As cattle are not kept on the Scheme’s Estate, it is proposed to make 
arrangements with a neighbouring estate to carry out a co-operative field 
experiment on cattle manuring. Such an arrangement is further necessary, 
as it is felt that the presence of cattle may interfere with the control of 
experiments on artificial manures. It must be remarked that there are 
considerable difficulties in the design of statistically sound experiments 
where the individual variation of the animals have to be considered in 
addition to the already accumulated errors of soil heterogeneity and plant 
variation. 

Yield Basis .—^The yields of manurial experiments must be referred to 
copra, and at the outset of our experiments it will probably to decided to 
weigh copra from the different blocks. We consider it likely however 
that the high correlation referred to between weight of husked nut and 
weight of copra will enable us to shorten the operations pretty considerably. 

A chemical study of the value of cattle and buffalo manure will be 
presendy commenced, as also an investigation into the changes that occur 
in jhe usual practice of manuring with cattle in trenches round trees. 
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The Scheme has been criticised in some planting* circles for lack of 
attention to the problems presented by green manure and covers. We have 
never hesitated to recommend suitable crops for these purposes, but do not 
los<? sight of the fact that exact information particularly concerning ferti¬ 
lity as apart from improvement of soil texture, is not available for coconuts. 
No data appear to be available in the literature showing the relation of 
green manuring to crop yields, and in view of the diversity of controversial 
points about various aspects of green manuring, a comprehensive study 
can only be made by co-operative experiments in various districts under 
different climatic conditions. Later on it will be possible to carry out a 
green manure survey, first with the aid of a questionnaire, and subsequently 
study local problems on establishment, dieback, drought resistance, nitrogen 
fixation, nodulation and methods of disposal in relation to soil and climatic 
types. With the limited assistance available it will be too ambitious to 
commence such a comprehensive investigation, but with the co-operation 
of planters it will be possible to help a lot towards a general understanding 
of these problems. 

Among other urgent problems the following are kept ^ in view, and will 
be taken up as exigencies permit: (i) A critical study of cattle keeping on 
coconut estates, particularly in the chemical and manurial aspects, (ii) 
Pasture and fodder problems of coconut estates, especially the possibility of 
cultivating fodder crops such as Trifolinm snhterraneum^ Lucerne, Sweet 
Clover, Berseem, and other exotics, as also the exploitation of indigenous 
fodders such as Desmodiums. Already demonstration plots of two varieties 
of Desmodiums have been grown, (iii) The manurial and soil fertility 
aspects of catch crops, which will be studied in co-operation with the 
Geneticist when the jungle block is available. The growing of catch crops 
have been an acknowledged system in opening up coconut lands, but how 
far it affects ultimate yields when viewed at a long range have to be critically 
studied. 

A chemical study on the utilisation of coconut husk, coir dust, and 
coconut water as manures on the estate has already been commenced. In 
view of the fact that it is a practice among some estates to burn the husk 
and use the ash as a potash manure, several .samples of such a.sh sent by 
estates have been analysed, and a study of the potash content of the husks 
burnt under controlled conditions have been made. Experiments will be 
made on the composting of husks, and the chemical changes which occur 
when husks are buried in trenches. 

Fibre Dust. —A fairly comprehensive examination of fibre dust the most 
noticeable of all the by-products of the industry has been made in both the 
Soil Chemist’s and Technological Chemist’s Laboratories. From theoretical 
considerations based upon complete analysis for lignin, pentosans, cellulose, 
moisture and ash, it seems that this material is likely to be highly resistant 
to decomposition for the preparation of compost. Laboratory experiments 
to prepare a compost with the addition of such materials as Adco, Ammonium 
sulphate, etc., confirm this and it may prove necessary to abandon this line 
of investigation. 

While on the subject of coir fibre dust it might be mentioned that one 
possible application is in combination with rubber and some interesting 
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preliminary work has been carried out in collaboration with the Rubber 
Research Scheme. The chief problems are: 

(i). The non-adhesion or wettingf of the particles by rubber latex. 
This was solved by Mr. O’Brien. 

(ii). The improvement of the colour of the material which we have in 
hand. 

Long Range Research .—There are several problems on which a long 
view has to be taken, the conclusive results of which will not be immediately 
available. These relate specially to fundamental problems, but it is in their 
elucidation that practical problems have to be solved. These are briefly 
summarised merely to serve as an indication of the possible and necessary 
lines of development for the future: (a) Correlation between chemical 

analyses and manurial trials, based on analytical data that will accumulate 
as time permits during- the progress -df the field experiments, (b) Soil Survey 
and classification. It is impossible to organise a comprehensive soil survey 
intmediately, however, desirable this may be, but samples during the course 
of advisory work will serve as the basis for a preliminary soil survey, (c) 
Physiology and Nutrition of the coconut palm. Material has been collected 
for the chemical study of the development of the husk, shell, kernel and 
water of the coconut up to maturity in collaboration with the Technological 
Chemist, (d) Microbiology of green manures, comp>ost, etc. This may 
even be classified as an urgent problem, but at present, however, important 
it may be, there is no likelihood of the work being commenced, (e) Study 
of the root system of the coconut palm in collaboration with the Geneticist, 
(f) The irrigation of coconut land under semi-arid conditions. 

Advisory IVorJz .—Considerable time is at present taken up in advisory 
work which has involved analysis of samples of manurial value. While 
advisory work of a consultative nature on manuring and related problems 
would fall within the legitimate duties of the Soil Chemist, there, is the 
possibility that such routine analysis which take up considerable time, will 
seriously interfere, with the main work, which involves research into prob¬ 
lems of general interest to the coconut industry, and it may be necessary 
for us to define clearly the conditions under which we will agree to examine 
samples. 

I may conclude with a few remarks on some of the more important 
chemical investigations done and proposed. 

Chemical Work .—Of the local uses for coconut oil most susceptible of 
early development, the manufacture of soap seems to be the most promising. 
The Registrar-General’s Department in response to a request by the writer 
circularized local manufacturers of soap and has furnished the Scheme with 
particulars of the extent of manufacture of local soaps and with samples 
of most of them. The analysis of these samples is nearly complete and it 
is hoped shortly to issue a bulletin containing them and some recommenda¬ 
tions on local soap manufacture. 

The low price of nuts has again brought up the question of the produc¬ 
tion of sugar from sweet toddy. Sweet toddy compares favourably with 
sugardine and beet sugar juices in sugar content and is superior to the 
latter in tliat it contains less foreign matter in proportion to the sugar. I 
have estimated from average yield figures that an acre of coconuts would 



yield 2^ tons of crude su^ar, which is of course considerably less than that 
given by an acre of sugarcane. 'Fhe point that needs most considera¬ 
tion is cost of collection ; the actual cost of tapping and collecting would 
determine the possibility of economically producing sugar from the coconut 
palm and these are certainly prohibitive under present circumstances. On 
Bandirippuwa we have commenced tapping and have a license for twenty 
trees. Facilities are not available however for more than analytical work. 

Coconut Charcoal by-products .—Coconut charcoal is one product of 
the coconut, the demand for which seems to exceed the supply. 100 lb. of 
shell (about 470 halves) give about 30 lb. of charcoal. Results obtained here 
by condensing as muc'h as possible of volatile matter lost in charcoal burning 
are very similar to those obtained by other research institutes in India, 
Malaya and the Philippines. 100 pounds of undried shells gave thirty 
pounds of charcoal, 38‘9 lb. of pyroligneous liquor, and 4’6 lb. of settled tar. 
From the tar were isolated carbolic acid and creosote. The residue from 
the tar even after distilling" 80 per cent, of volatile products remains a viscid 
liquid and is apparently unsuitable for roads, etc. Acetic acid and methyl 
alcohol arc recoverable from the liquor and it might be worth further 
inquiry w’hether larger scale experiments are desirable. 

Conclusion .— The coconut industry as practised on the estates stops 
short at copra and, in some cases, fibre. Some factory problems, however 
art? being* refcrr(‘(l to us and’ should these inc'rease and should the laboratory 
experiments such as those on soap and on coir fibre products (of which 1 
have left myself no time to speak) become promising*, it will become 
necessary in the future to consider the provision of accommodation at least 
for semi-works scale plant, since the transference of problems from a 
laboratory to a works scale is always a difficult problem in industry. 

The Scheme can be of increasing use to the Industry as it gets into its 
stride and I trust that this address will enable you to give a partial answer 
to the rhetorical question, recently asked at a public meeting*: *‘What use 
has the Scheme been to you ?". 
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DEPARTMENTAL NOTES 


THE TOBACCO STEM-BORER (PHTHORIMAEA 
HEL.IOPA LW.) 


A PREUMINARY NOTE 


J. C. HUTSON. B.A., Ph. D.. 

GOVERNMENT ENTOMOLOGIST 

AND 

E. DE ALWIS. 

ASSISTANT IN ENTOMOLOGY 

T he stem-borer is probably the most important insect pest of 
tobacco in Ceylon and occurs wherever this crop is grown in 
the Island. This insect has also been recorded as a pest of 
tobacco in many other countries, including Greece, Turkey, 
Palestine, Southern India, Burma, Malaya, Dutch East Indies, 
Philippines, Fiji, Australia, East and South Africa. Apparently it is not 
known to occur in North and South America and the West Indies, its 
place being taken by a related species {Phthorimaea operculella) ^ the 
tobacco leaf-miner or split-worm, otherwise known as the potato tuber- 
worm, which is found in some of the other countries along with the stem- 
borer. 


HABITS AND UFE-HISTORY 

Moth ,—The insect which does the damage is the caterpillar (fig. 4) 
of a small brownish moth (figs. 1 and 2). The moths hide during the 
daytime and occasionally fly out when disturbed ; they are active at night 
when the eggs are laid. In captivity the female moths, after mating, 
begin egg-laying within 3 to 8 days after emergence, and the oviposition 
period lasts from about 1 to 2 weeks in the case of normally healthy 
moths. Such moths, kept in breeding cages, laid between about 50 and 
about 150 eggs, and it was found that they usually laid the great majority 
of their eggs during two consecutive nights about the middle of the ovi¬ 
position period. It is not unlikely that they may lay a larger number of eggs 
under natural conditions in the field. 

Bjb:,z .—The small long-oval, soft, pale-green to whitish eggs (fig. 8a) 
are laid on either side of the leaves of young seedlings, but more often 
on the upper surface, and may be seen as minute shiny spots. In the case 
of older plants some of the eggs may be laid on the stem. The eggs turn 
yellowish before hatching in about 4 to 6 days. A single egg, much 
enlarged, is shown in figure 3. 

Larm *—^The newly emerged larva usually wanders about for a short 
lime on the leaf surface before entering the leaf tissues and feeding as a 
leaf-miner for a day or two. On readiing a side vein the l^rva burrows 



The Tobacco Stem-borer (Phthorifmiea heliopa Lw.) 

1. Moth, wings spread. 2. Moth, resting position. 3. Egg x 20. 4. Kull-growir 

larva. 5. Pupa, removed from tunnel. 6. Portion of tobacco leaf with section of midrib* 

exposed to show larva in its tunnel. 7. Portion of tobacco stem with emergence hole 

(see 8b) cut away to expose parts of two pupae in tunnel. 8. Infested tobacco plant 

showing eggs on leaf at a and swollen stem with emergence hole at b. 

Figures 6, 7 and 8 natural size; the lines near other figures indicate natural size.’ 
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into this and makes its way gradually towards the midrib which it enters. 
If the egg is laid near the midrib the larva usually bores directly into this. 
In any case, within about 1 week after hatchings, the larva has passed 
along inside the midrib and leaf-stalk down into the .main stem, leaving 
a trail of excreta behind it in the gallery. If an egg is laid on a stem 
the larva usually bores straight into the stem. Often the first indication 
of an attack in a young plant is the bunching together of the central 
leaves to form a '‘rosette”; then the stem gradually becomes swollen and 
stunted (fig. 8), unless the plants are making a vigorous growth. Jlie 
more heavily infested plants fail to develop normally and may become 
subject-to various diseases. Plants which escape attack in the seed beds 
may become infested soon after transplanting and before they have recovered 
from the shock of removal; in such cases the weaker plants usually fail to 
survive. In older plants with well-developed leaves some larvae may pass 
through their whole development in the leaves, mostly ip the fleshy midribs 
(fig. 6). Older plants of the hardier varieties may grow vigorously and 
produce a more or less normal crop in spite of a heavy infestation consisting 
of several larvae in the main stem and one or more larvae in every leaf. 

The caterpillar is full-grown (fig. 4) in about 24 to 30 days, but some 
larvae may lake a few days longer to complete their development. 

l\ipa .—The full-grown larva t'hanges into the pupal stage inside its 
tunnel either in the stern or in the midrib of a leaf, sometimes enlarging a 
portion of the gallery to form a small chamber. The larva, before pupating, 
prepai'es an exit for the emergence of the moth, leaving only the epidei'mis 
as a thin, semi-transparent, pale circular spot, at which the emerging moth 
can break through. Oa:asionally, the larva makes a hole to the outside, 
perhaps accidentally, and closes this with a few threads. Under Ceylon 
conditions no definite cocoon has been observed, as mentioned by investi¬ 
gators in some other countries, but sometimes the pupal ('hamber, if cons¬ 
tructed, may be lined with a few loosely woven threads. 'The larva then 
changes into the small brownish pupa (fig. 5 ), which can often be found 
by carefully slicing away the emergence spot on the stem (fig. 7b), or on 
the midrib of a leaf. The pupal period ixcupies about 10 to 11 days in 
the breeding cages. 

The life-cycle from egg to moth lasts from about 5^ to about weeks 
under insectary conditions at Peradeniya, but may be shorter under natural 
conditions in the field. 

In districts where tobacco is grown regularly and where uncultivated 
tobacco plants are available at other times, it is not unlikely that the stem- 
borer can breed all the year round with overlapping generations. The fact 
that the moths are almost invariably in evidence at the beginning of a 
tobacco season, seems to suggest also the possibility of alternate host 
plants, such as other cultivated Solanaceae or related weeds, but so far 
none has been found. 

CONTROL MEASURES 

These fall under two main headings, preventive and remedial: 

PtMentive Mmsnres.~Jhe oply preventive measure tried so far is the 
covering of the seed beds with cloth screens which can be protected from the 
damaging effect of heavy rains by the ordinary shade canopy of plaited 
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cxx:onul leaves or “cadjans’\ Tlie cloth covers should be opened up at 
the sides during the day and fastened down again before dusk so as to 
keep out egg-laying moths. The use of these screens has definitely reduced 
the infestation of stem-borer in the nurseries. 

Apart from this mechanical method of control, there are certain 
insecticidal measures which are worthy of extended trial, with the 
object either of preventing infestation or of checking an attack in 
its early stages. For instance, by exposing a suitable liquid poison 
bait around the seed beds, it might be possible to attract and kill 
the moths before they lay their eggs. Sui;h a bait would have to be put 
out at the time of sowing the seed so as to try and attract the moths which 
come along as soon as the seedlings germinate. If this method proved 
effective, it should help to reduce the severity of early infestation. Another 
possible way of minimising the initial attack would be the application of 
an insecticide to the seedlings with the object of killing both the eggs and 
any emerging caterpillars which usually wander about on the leaves before 
entering the leaf tissues. Spraying should be started as soon as possible 
after the plants appear above ground and be repeated at trequent intervals 
during the early stages of growth until transplanting. Preliminary experi¬ 
ments on seedlings with a combined oil emulsion and slomat h poison have 
giveq promising results. Incidentally, the spraying of the seed beds would 
help to contr>c>l any early atta('ks of such leaf-eating pests as Prodenia litura 
and small grasshoppers. 

Remedial Mcasures.i —^I'he tobacco stem-borer can he controlled to 
a great extent by a (M)mbination of various cultural and mechanical ope¬ 
rations, among which may be mentioned the following: (1) the growing 
of vigorous seedlings by careful preparation and management of the seed 
beds; (2) the weeding out and burning of borer-infested seedlings; the 
careful transplanting of borer-free plants into suitable soil well-manured 
so as to encourage a vigorous growth from the start; (3) the periodical 
removal of any sickly plants and the substitution of vigorous supplies; 

(4) the cutting back of older borer-infested plants to collar level with the 
object of getting these plants to produce one vigorous new shoot each; 

(5) slitting the swollen stems with a sharp, slender knife and killing the 
iarvae and pupae inside; (6) the giowing of the crop in regular rotation 
with other suitable crops; and (7) the removal and burning of the crop 
refuse as soon as possible after harvest. Measurd No, 5 has been employed 
in India with satisfactory results and is worthy of trial locally. 

If all the above suggested remedial measures were to be carried out, 
where necessary, in conjunction with any approved preventive measures 
as routine practices on tobacco stations and in village areas, the tobacco 
stem-borer would be reduced to a negligible quantity. In any given district 
only one crop of tobacco should be grown annually, and if all the plants, 
including any wild tobacco, are destroyed at the end of the main harvest] 
there would be a definite close season during which the pest would be 
deprived of any really satisfactory breeding places and would find it difficult 
to carry on from one season to another, as it is able to do in some districts 
at present. In the event of tlie discovery of any alternate host plants of 
this pest, measures would have to be taken to eliminate these as far as 
possible from the district concerned. 
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ANIMAL OISEASB RETURN FOR THE MONTH 
ENDED 30 JUNE. 1934 




No. of 
Ckses up 



ts 

Bal¬ 

ance 

111 


Province. &c. 

Disease 

to Date 
since 

Fie.h 

cases 

Reco¬ 

veries 

JS 

7% 

Wo. 

Shot 



Jail. 1 st 



Q 




J933 







i^iiKlerpest 



... 

... 



Wesicin 

Koot-and-inoiilh disease 
Anthrax 

.f99 

197 

321 


78 


kahics (Do^s) 
Piroplasinosis 

11 

2 

... 


... 

11 



K’inderpest 

Koot-and-irioiith disease 

551 

72 

5J3 

20 

18 

... 

Colombo 

Municipality 

Anthrax 

3 


... 

3 



kahies (Doijs) 
Haemorrhagic 

2 


... 



2 


Septicaemia 

... 


... 





Black Quarter 

... 


_ 

... 




liovine ruberculosis 



... 





Kindcrpest 


... 

... 




Cattle Quarantine 

Koot-and-inouth disease 

11 


10 

1 



Station 

Anthrax 








(Sheep Goats) 

115 

30 


115 

. 1 !:. 



kindcrpcst 

Poot-and-inouth disease 

1*5 

*2 

1*5 

... 



Central 

Anthrax 

liovine ruberculosis 
kabics (Dogs) 

... 

3 

::: 



• 

3 



kiiidcrpcst 




... 

... 


Southern 

Koot-and-inoutli disease 
Anthrax 

Rabies (Dol'h) 

159 

i 

159 

... 

... 



Rinderpest 

144 


43“ 

93“; 


"8 ■ 


Koot-and-moulh disease 

28 1 

i 

28 




Northern 

Anthrax j 








Hlack Quarter 

Rabies (Dogs) 


... j 

... 

... j 




Rinderpest 


1 ... 1 

102 j 




Eastern 

Koot-and-mouth disease 

IIA* i 

8 i 


12 



Anthrax 

.... i 

! 

- 'C. _ 

... 




Rinderpest 

Koot-and-uiouth disease 

... 


... 




North-VVeitern 

Anthrax 

Rabies (Dogs) 

'*9 

'?+ 


’ 7 

... 

2 


Piroplasniosis 

1 

I 

... , 

1 


1 




Rinderpest 

63 i 


“l3~' 

1 

“ 44 “ 


1 6 "“' 

North-Central 

Koot-and-mouth disease 
Anthrax 


i 

1 


• •• 




Rinderpest 

! ;.T~! 

1 

207 


1 ... 


Ova 

Koot-and-moutli disease 
Anthrax 

Bovine Tuberculosis 

213 i 

j 


6 

1 ... 

... 


... 


Rinderpest 

Foot-and-mouth disease 
Anthrax 

04 


233 

• • • 



Sabaraieamiiwa 

Piroplasmosis 

Haemorrhagic 

... 



14 




Septicaemia 

14 

2 i 

... 




Rabies (Dogs) 

4 

*” 

! 



4 


* 84 cases occurred daring May, 1934, 1 1 case, a Calf. 

G.V.S. Office. - M. CRAWFORD. 

Colombo. lOth Inly, 1934. Government Veterinary Surgeon 
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METEOROLOGICAL REPORT, 

JUNE, 1934 




Temperature 

Humidity 

C 

Hainfall 

Station 

l-i 

Z 

Dif¬ 

ference 

from 

Average 

Mean 

Miniiiiuin | 

Dif¬ 

ference 

from 

Average 

rt 

Q 

1 CC? 

I ^2 

III 

Amount 

Cloud 

1 

o 

S 

‘.St 

xSS 

Difference 

from 

Average 


o 

• 

o 

e 

9^ 

% 


Inches 


Inches 

Colombo 

845 

-08 

76'4 

-0’8 

82 

88 

8'6 

1 1872 

21 

+ 

984 

Puttalain 

864 

4-0‘6 

790 

-02 

76 i 

1 85 

! 70 

171 

7 


043 

Mannar -| 

88'1 

-07 

80*4 

-OM 

75 i 

' 82 

68 

0 59 

3 


008 

Jaffna 

86*8 

+ 0-5 

80 9 

+ 0‘3 

79 i 

80 

5'3 

099 

1 ,3 

+ 

078 

Trinconialec - 

91*4 

+0 1 

78*3 

-0 3 

64 ' 

80 

68 

0-71 

3 

- 

048 

Batticaloa 

917 

-05 

77-5 

+0-5 

62 

82 

75 

071 

4 


0 24 

Hambantota - 

87-1 

+ I'l 

766 

-0-1 

72 : 

86 

58 

r67 

11 

- 

070 

Gallc 

82-9 

-0‘9 

76 1 

-0 8 

86 

91 

68 

1717 

25 

+ 

8'87 

Ratnapnra 

A^piira 

859 

-04 

73‘8 

-07 

80 : 

95 

8‘2 

29'42 

24 

t- 

9'64 

90-1 

+ 1 ‘6 

76 1 

- 01 

67 

91 : 

8 4 

070 

3 

- 

0 52 

Kurunegaia - 

86-8 

+ 0-4 

75'2 

-0'3 

74 ' 

88 i 

87 

761 

19 

- 

Oil 

Kandy 

83-4 

+ 07 

708 

-0'2! 

76 1 

87 j 

8 2 

9'86 

21 

+ 

0 50 

Badulla 

84*2: 

- ro 

65-9 

+ 0-6I 

68 1 

95 

6 6 

173 

7 

-- 

0 42 

Diyatalawa - 

76-6i 

-I'4 

639 

+ I ij 

66 i 

79 

7‘6 

474 

11 

+ 

284 

Hakgala 

69-o! 

+ 04 

57'8 

+ 0'1 1 

81 1 

83 

71 

8 17 

22 

+ 

052 

N'FJiva 

66'6l 

+ 07 

55-0 

-04l 85 J 

91 

88 

1265 

24 

+ 

016 


The rainfall of June was appreciably above normal in the south-western 
low-country, on the whole a little above normal in the hills, and elsewhere 
below normal. Several stations, particularly in the districts north of 
Anuradhapura, reported no rain at all during the month. As was the case 
last month, excess was most marked in the districts along and near the 
south-west coast. 

The highest monthly total was 45 08 inches, at Kenilworth estate, 
while other stations reporting over 40 inches were Blackwater estate, 
Watawala, Norton Bridge estate, and Geekiyanakanda estate. 

28 daily falls of 5 inches or over were reported during the month, 
from 22 stations. These were mainly on the 2nd, 6th, and 7th. The 
highest daily falls reported were 10 75 inches, at Geekiyanakanda, on the 
7th, and 10 30 inches, at Maggona, on the 6th. 

llie monsoon, which appeared towards the end of May, weakened 
during the first few days of June. From the 6th to the 14th, there was 
fairly heavy monsoonal rain in the south-west of the Island. In the second 
half of the month, the monsoonal rainfall was generally light, with the 
exception of two short spells of moderately heavy rain, from the 17th to 
the 20th, and from the 24th to the 27th. 

Temperatures showed no marked deviations from nm*mal. Humidity 
was, on the whole, a little above normal, while cloud was also above normal. 

Barometric pressure was above normal, while the wind, which was 
generally S.W. or W.S.W., was below normal strength at most stations. 

A hailstorm was reported on the 6th, from both Diyatalawa and 
Bandarawela. 

H jAMiSdN, 
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EDITORIAL 


LESSONS FROM MALTA 


A n investigation into the agriculture of Malta reveals 
many facts from which we can glean information that 
should be of interest to those engaged in dry land' 
farming in Ceylon. Malta has industries in her 
capital town but the chief occupation of her people is in the 
raising of minor crops for she has nothing comparable to our 
plantation agriculture. Her rainfall is such that even our dry 
zone cultivators are fortunate in comparison, she has little or 
no irrigable land such as our pad<ly fields. Wheat is her cereal 
crop. The market garden industry of Malta is highly developed 
not only for the supply of her town population but she also 
exports quantities of excellent potatoes some of which find their 
way to Ceylon. We cannot covet Malta these imports for the 
one to two thousand tons of potatoes is but a fraction of our 
annual requirements and the yield of these tubers in our own soil 
is not sufficiently encouraging. 

Maltese cumin seed the report suggests is an article that 
might find its way to Ceylon, we can raise no objection for our 
climate is too wet for the .satisfactory production of the article 
here. Maltese onions on the other hand we might perhaps avoid' 
by raising our own although we are at present far from satisfying 
our own requirements. 
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The great lesson that Ceylon can learn from Malta is to 
make the most of her opportunities for naturally her advantages 
are no less than those of Malta. 1 he recently enhanced duties 
on such articles as eggs, ghee, vegetables, ginger and betel leaves 
afford additional incentive to their production in Ceylon, that is 
all they are intended to be, and in no sense are they to be regarded 
as retaliatory. The poultry industry in Malta would appear to 
be very much in the undeveloped condition that it is in Ceylon, 
but here the duty of three censts per egg now imposed should 
quickly improve matters. Marketing of produce in Malta too 
seems very little better developed than in Ceylon and even the 
potatoes are said to suffer from the absence of grading. Finance 
as in Ceylon is in an undeveloped condition although a law 
limiting interest rates to six per cent, is an advance of no mean 
economic importance. The provision of easy credit by an 
Agricultural Bank is not advised, the Maltese presumably being 
no less keen borrowers than others. 
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FERTILIZER TRIALS WITH FADDY IN 
THE EASTERN PROVINCE—PART I 


L. LORD, M.A., (OXON.X 


DIVISIONAL AGRICULTURAL OFFICER, 


A considerable body of experimental evidence of the 
effects of fertilizers on the yield of paddy in Ceylon 
has now been accumulated, but.nothing so far 
published refers to the Eastern Province. This 
somewhat remote province on the East coast of the Island which 
contains large areas of undeveloped jungle, scrub jungle, and 
savannah, contains in addition extensive and compact blocks of 
irrigated paddy land. The Pattipolai-.uu Irrigation Scheme, the 
largest, extends to 2(5,000 acres, and the total area of irrigable 
lantd under major or village works is over 100,000 acres. 


The effect of fertilizers on the yield of paddy and the 
economic considerations involved have now been investigated 
in three widely .separated areas in the Province and the re.sults 
obtained are described in these papers. 


A preliminary trial was carried out at the Illupadichchenai 
Paddy Seed Station during the munmari season of 1931-32 to 
ascertain the effect of phosphoric acid alone and with different 
amounts of nitrogen. The fertilizers and amounts per acre used 
were Ammophos (13/'46) 73 Ih., Nicifos (22/18) 102 lb. and 
concentrated superphosphate (42% PT),) 120 lb. At the time 
of laying down the trial these quantities were each valued at 
Rs. 7*00 f.o.r. Colombo, and a simple standard of comparison 
for the village cultivator was desirable. The experiment was in 
the form of a 4 x 4 Latin .square with 1/80 acre plots of which 
an inner area of 1 /lOO acre was haivested. Small earth bunds 
.surrounded each plot. In this locality ungerminated seed is 
sown on a dry seed bed and irrigation water is given only after 
the ensuing heavy rains have stopped. The paddy used was 
the pure line perillanel which matures in 4 months. 
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The results were as follows:— 

IllupadichChenai, 1931-32 


(4x4 Latin Square) 
Yields in lb. pe*- 1/100 acre plot. 


Replication 

Ammophos 

13/46 

Nicifos 

22/18 

Con. Super¬ 
phosphate 

Control 
(no manure) 

A 

210 

29-9 

23-7 

27-2 

B 

30-1 

30-9 

20-8 

21-4 

C 

261 

26 2 

26-6 

19-9 

D 

29-1 

30-1 

24-8 

271 

Total 

106-3 

117 1 

95-9 

95-6 

Mean 

26-57 

29-27 

23-97 

23-9 

Control = IOC 

• 111 

122-5 

100 

100 

Yield per 

acre lb. 

2657 

2927 

2397 

2360 

Yield bushel 

of 46 lb. 

57-7 

63-6 

52-1 

61-9 


Unfortunately che experiment does not satisfy the require¬ 
ments of the Z test (with P = -05) due, probably, to t'he peculiar 
behaviour of the Ammophos plot in replication A. The increases 
due to Nicifos, however, are sufficiently consistent to remove 
any doubt of their being due merely to chance. In view of 
previous experiments elsewhere the lack of response to phos¬ 
phoric acid alone is noteworthy. 

The increase due to Nicifos is 11-7 bushels of paddy. The 
cost of Nicifos is (April 1934) Rs. 8-00 per cwt. f.o.r. Colombo. 
The cost of rail transport to Batticaloa is Rs. Ml per cwt. and 
transport to tihe field and cost of application will probably not 
exceed cts. 39, making the total cost of the fertilizer Rs.' 9-50 
per cwt. With paddy selling at Re. 1-00 per bu.shel the .appli¬ 
cation of the fertilizer has given a small but inadequate profit. 
This subject will be referred to again later. 

It was stat^ above that the failure of the experiment to 
satisfy the requirements of the Z test was due probably to the 
Mmparatively low yield of the Ammophos plot in replication A. 
This low yield is ascribed to rain water standing on the plot 
soon after sowing. The plot was found to be slightly lower than 
the other plots in the experiment although this was not obvious 
before the rain. As the plot was lower than the adjoining land 
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the water could not be drained away. The low level of the 
plot was due partly to the natural level of the field and partly 
to taking from inside the plot soil with which the surrounding 
small bund was constructed. In fact this removal of the soil 
affected the level of all plots and made drainage into the rest 
of the field slow and sometimes impossible. Normally the first 
rains soak into the soil and standing water is not experienced 
until the plants are three or four inches high — at which time, 
of course, standing water is beneficial. As a similar experiment 
at the Sengapadi Paddy Seed Station was completely spoiled by 
the same trouble and as funds were not available for raising the 
level of the experimental plots above the level of the rest of 
the field it was decided to lay down experiments in which the 
individual plots were separated not by bunds but by a 2 -ft space 
in the middle of which a shallow drain was scooped out. It was 
assumed that in the early days of the experiments any fertilizer 
washed from a plot would remain in the drain and that by the 
time the fields contained standing water all the fertilizer would 
be held by the soil of the appropriate plots. 

For the munmari (maha or autumn) season of 1933 34 an 
experiment was laid down in this manner at Illupadichchenai 
and the results (which follow) appear to indicate that the ferti¬ 
lizers have largely or entirely remained on their own plots, judged 
by the magnitude of the response to Nicifos. The experiment 
wa.s again designed to ascertain the effects of phosphoric acid 
alone and in conjunction with different amounts of nitrogen and 
the following fertilizers were applied at the rate of 1 cwt. of the 
normal fertilizer per acre: concerrtrated superphosphate (42% 
P 2 O 5 ), Nicifos 22/18, and Ammophos 13/46. As in all the 
experiments discussed on this paper 1/80 acre plots were used 
of which (to eliminate any border effect) an inner area of l/lOO 
acre was harvested. The paddy was the four montihs, pure line 
perillanel. 
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Illupadichchcnai, 1933-34 
(4x4 Latin Square) 


yields in lb. per 1/100 acre plot. 


Replication 

Ammophos 

13/46 

Nicifos 

22/18 

Con. Super 
phosphate 

Control 
(no manure) 

A 

181 

18-4 

13-1 

12-1 

B 

14-1 

18-1 

12-1 

12-2 

C 

151 

16-7 

12-8 

12-1 

D 

18-2 

17 5 

11 9 

13-4 

Total 

65-5 

70-7 

49-9 

49-8 

Mean 

16-37 

17-67 

12-47 

12-45 

Control = 100 131 

142 

100 

100 

Yields per 





acre lb. 

1637 

1767 

1247 

1245 

Bushels of 





46 lb. 

35-6 

38-4 

27-1 

27-1 

Analysis of Variance 

Variance 

Degree of Sum of Squares 

Mean Square 

S.D. Log E 


Freedom 



S.D. 

Columns 

3 

5-7069 



Rows 

3 

4-0369 



Treatments 

3 

86-6469 

28-8823 

5-369 1-6806 

Error 

6 

7-2283 

1-2047 

1-098 0-0929 

Total 

15 

103-6190 

diff. 1-5877 


Forni—3, n»=-6 i;i; z is 1.1401 


The standard deviation is 7-45%, the standard deviation 
of the difference between means -776 lb. and the significant 
difference 1-65 lb. The experiment is highly significant and 
both Ammophos and Nicifos have given significant increases of 
yield. The increase for 1 cwt. of Nicifos is 11-3 bushels per 
acre. Again phosphoric acid alone has given no response. 

In comparison with the former experiment at this station 
and with previous yields generally the yields in this experiment 
are low, due mainly to more than normal weed growth. 

Aa identical experiment (except that the paddy used was 
pure line pachchaiperumal which matures in from 86 to 90 days 
and that germinated seed was sown, on a puddled seed bed) ^as 
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carried out on the Sengapadi Paddy Seed Station during the 
pinmari (yala or spring) season of 1934. The results were as 
follows: 


Sengapadi, 1934 

Manurial Trial (4x4 Latin Square) 
Yields in lb. per 1/100 acre plot. 


Replication 

Ammophos 

13/46 

Nicifos 

22/18 

Con. Super- Control 

phosphate (no manure) 

A 

24-5 

27-4 

18-9 

20-1 

B 

24-9 

25-7 

23-1 

21-9 

C 

23-4 

24 1 

19-2 

22-0 

D 

27-4 

24-0 

23-1 

20-1 

Total 

100-2 

101-2 

84-3 • 

84-1 

Mean 

25-05 

25 3 

21-07 

21-02 

Control = 100 119 

120 

100 

100 

Yields per 





acre lb. 

2505 

2530 

2107 

2102 

Yields bushels 




of 46 lb. 

54-4 

65 

45-8 

45-7 

Analysis of Variance 

Variance 

Degree of Sum of Squares 

Mean Square 

S.D. Log E 


F reedom 



S.D. 

Columns 

3 

7-75 



Rows 

3 

8-26 



Treatments 

3 

68-19 

22-730 

4-760 1-6602 

Error 

6 

20-13 

3 356 

1-833 0-6059 

Total 

15 

104-33 

diff. 0-9543 


For Hi=3, ni“=6 5% point z is 0'7798 

The standard deviation is 7’9%, the standard deviation of 
the difference between means 1’29 lb., and the significant 
difference 2‘76 lb. The experiment satisfies the requirements 
of the Z test and the increased yields due to Ammophos and 
Nicifos are significant. 

As at Illupadichchenai there has been no response to 
pfhosphoric acid alone. Nicifos has given an increase of 9*3 
bushels per acre compared with 11’3 bushels at Illupadichchenai 
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in 1933-34. The smaller increase at Sengapadi may be due to 
the shorter-aged paddy used for the experiment. Ammophos 
has given almost the same increased yield as Nicifos. 

DISCUSSION 

The experiments described are simple ad hoc experiments 
designed to ascertain, at small cost, which fertilizers can profit¬ 
ably be applied to paddy in the Eastern Province. Both the 
Illupadichchenai and Sengapadi Paddy Seed Stations are 
situated in the Batticaloa District of the Province and the conclu¬ 
sions drawn here refer only to this District. The experiment 
at the Tamblagam Paddy Seed Station in the Trincomalee 
District will be described in Part II of this paper. The experi¬ 
ments clearly show (a) non-response to phosphoric acid alone, 
and. (b) definite response to Nicifos and Ammophos with some 
slight indication that the narrow- is more effective than the 
wide-ratio ammonium phosphate. Ihe increase obtained from 
a one cwt. dressing of Nicifos is about 11 bushels per acre with 
a four-month paddy and 9 bushels per acre with a 3-month paddy. 
With the fertilizer costing Rs. 9-50 applied on the land there is 
either no, or, inadequate profit when paddy is selling, as it does 
now in most places in the Batticaloa District, at Re. I'OO to 
Rs. 1’20 per bushel. With a paddy price of Rs. T5() the piofit 
will tempt growers to use the fertilizer and with a price of Rs. 2/- 
per bushel wide-spread use. of the fertilizer may be expected. 

In view of experiments in other parts of Ceylon the non¬ 
response to phosphoric acid alone is unexpected and it would 
appear that aminoniacal nitrogen alone will be effective on these 
soils. It is proposed next season to repeat the experiments 
substituting sulphate of ammonia for Ammophos in or^r to get 
evidence on this point. In the meantime a one-ewt. application 
of narrow-ratio Nicifos or Ammophos is recommended for the 
Batticaloa District Mthen the price of paddy is not less than 
Rs. 1/50 per bushel, 

SUMMARY 

(1) Experiments in: the Batticaloa District of the Eastern 
Province to determine the effect on the yield of paddy 
of phosphoric acid alone andi with different amounts of 
nitrogen are described. 

(2) An application of 1 cwt. of concentrated superphosphate 
per acre gave no increase in yield. 
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^3) Applications of 1 cwt. per acre of Nicifos (22/18) or 
of Amtnophos (13/46) produced increases of about 11 
bushels with a 4-montlh and 9 bushels with a 3-month 
paddy. 

(4) The increased yield is sufficiently profitable only when 
the price of paddy is not less than Rs. 1/50 per bushel. 

(6) It would appear that ammoniacal nitrogen alone will 
be as effective as ammonium phosphate and it is 
proposed to carry out experiments to determine this. 
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FURTHER NOTES ON CACAO DISEASE 
IN THE DUMBARA VALLEY, 1933 

MALCOLM PARK, A.R.C.S.. 

GOVERNMENT MYCOLOGIST 


I N October 1933 a preliminary note on cacao disease in the 
Dumbara Valley, 1933, was published in The Tropical 
Agriculturist. In that note attention was drawn to the 
marked increase in the number of sudden deaths of cacao 
trees which had occurred during the unusually wet weather which 
prevailed from January to August, 1933. 

It was pointed out that, while claret-coloured canker was 
more' severe than usual owing to the very wet season, the 
majority of the deaths of trees that occurred appeared to be due 
to a form of disease which caused the trees to wilt and die 
suddenly. 

Subsequent to the writing of the above-mentioned note 
further field observations were made. It was found that there 
was some confusion regarding the disease referred to. Dieback 
is common in cacao estates and gardens and this dieback is 
always more active in wet weather. In 1933, during the pro¬ 
longed spell of wet weather, deaths from dieback were unusually 
numerous. By the term “dieback” is meant the progressive 
dying back which is the result of canker on the stems 
and branches, caused by Phytophthora palmivora, or, as was seen 
by observation to be more common, of wood-rot starting from a 
wound or from an unprotected pruning cut. The decay starts 
from such a wound and progresses in the wood downwards 
towards the roots. I'he progressive wood-rot is usually confined 
to the heart wood but may spread inito the sap wood and the 
water supply of large branches or even of whole trees may be 
cut off with the inevitable result that the trees dieback. The rate 
at which the external symptoms of dieback, i.e., defoliation and 
deaths of branches occur, varies with the nature of the wood-rot. 
In some instances the external symptoms follow one another in 
rapid succession, the symptoms being very similar to those 
displayed by those other trees, in which death could not be 
attributed to any of the well-known diseases. 
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The proportion of casualties which was due to the action 
of canker or wood-rot was greater than was indicated in the 
preliminary note referred to above. It was found that rot start¬ 
ing at wood-surfaces exposed in pruning was the cause of death 
of a great number of trees, particularly in village gardens and in 
small estates. The need of more careful pruning and the protec¬ 
tion of pruning cuts by tar or by some other protective 
material is evident. The humid conditions which prevail 
under the dense canopy of foliage of cacao favour to a marked 
degree the growth of wood-rotting organisms and it is not suffi¬ 
ciently well realised that the wood-surface exposed when a large 
branch is removed in pruning is very liable to decay unless it is 
adequately protected by a coating of tar or some similar 
substance. 

In addition to the trees in which death could be attributed 
to wood-rot or to canker there were, however, very many trees 
which died suddenly from another cause. The symptoms dis¬ 
played by such trees were described fully in the preliminary note 
and consist of rapid wilting and death. The first outward sign 
of the disease is a slight change of colour of the foliage from the 
normal green to an unhealthy pale-green colour. This change 
is followed shortly by a wilting of all the leaves, which eventually 
dry and turn brown but remain attached to the branches. 
Preceding and accompanying these outward symptoms certain 
changes occur in the cortex of the stems of affected trees. The 
cortex is first seen to be slightly discoloured and has a fermented 
smell, which is attractive to shot-hole borers [Xyleborus sp.). 
Subsequently the cortex undergoes rapid changes and finally 
turns brown and' dries up. The cortex of the large roots does 
not appear to be affected in the early stages, but subsequently 
this also becoraes affected and dies. The small feeding rootlets 
were found to be dead and dried by the time the early symptoms 
of wilting appeared. 

Field observations indicated that old trees were particularly 
susceptible to this disease. On one estate, it was seen that a 
large number of trees which were over fifty years of age died in 
the manner described above and it has been suggested that such 
trees suffer from lack of vitality since it has been observed that 
they appear to suffer more than younger trees from the ill-effects 
of prolonged wet weather or of drought. Similar observations 
were made elsewhere. 
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Trees which were affected occurred usually as isolated cases 
although groups of trees died in areas where flooding occurred. 
In no place was the disease observed to spread from one tree 
to another, nor was it entirely confined to any particular type 
of soil. More deaths, however, were observed on heavy clay 
soils than on gravelly soils. Dead and dying trees were seen 
on hillsides as well as on flat land. 

In the preliminary note referred to above it was recorded 
that, in the early stages of the disease, no sign of fungus infection 
was observed in the cortex of the stems or roots of diseased trees. 
Further observations confirmed this. Fungi were not found 
until after the cortex turned brown,. At this relatively late stage 
it was found possible to isolate two fungi from the dead cortex. 
These fungi, the occurrence of which has already been recorded 
were Nectria striatospora and another which occurred as strands 
of mycelium, black externally and white internally, within the 
tissues of the cortex. Isolations of these were made but it was 
not possible to identify the fungus-forming strands in the cortex 
as it did not produce spores. Examination of the cortex of dead 
cacao branches from otherwise healthy trees showed that both 
these fungi occur comm'only and in conditions which indicate 
that they are saprophytic. Nevertheless, two series on inocula¬ 
tions were carried out with pure cultures of these two fungi on 
healthy branches of cacao trees. The branches were wounded 
and inoculated with the fungi and the points of inoculation 
covered with damp cotton and bound with waxed tape to induce 
conditions iriost favourable for infection. In the two series six 
trees were inoculated with each fungus. No infection occurred. 
It would appear therefore that these two fungi gain entry into 
the diseased trees when they are moribund or dead and that 
they are saprophytic. The nature of the disease as it occurs 
in the field! tends to confirm the results detailed above. The 
disease is sporadic in its appearance, attacks isolated trees and 
does not obviously spread from one tree to another. 

If, then, the disease is not caused by the, attack of an 
organism, to what can it be attributed ? It has been stated 
above that the prolonged spell of wet weather which occurred 
in the early months of 1933 was thought to be an important factor 
in the incidence of the disease. By courtesy of the superinten¬ 
dent, records have been obtained of the rainfall and the number 
of diseased trees uprooted during the last five years on a large 




Quarterly rainfall (leverage) 



Quarters Quarters Quarters Quarters Quarters Quarters 

19Z9 1930 1931 1332. r333 1934- 

Graph showings relation between rainfall and number of dead cacao trees cut out. 
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cacao estate in the Uumbara Valley. It is realized that the 
number of trees given includes those which have died from 
various causes and cannot be taken as an accurate guide to the 
incidence of any one disease. There is unfortunately no record 
available of the number of trees killed by the different diseases 
affecting the cacao but certain diseases, e.g., root diseases, are 
common throughout and their incidence does not vary greatly 
from year to year. The figures are reproduced in Table I. 
It will he seen that, generally speaking, an increase in rainfall 
in any one month is succeeded in the one or two subsequent 
months by an increase in the number of dead trees cut out. To 
make this more ('lear the gniph reproduced has been prepared. 
7'he (‘urves re))resent the quarterly rainfall expressed as a 
|)ercentage of the average rainfall for that quarter and the 
number of trees cut out each quarter. In tihe graph peaks in the 
rainfall curve are succeeded by peaks in the curve showing the 
number of trees cut out, and vice versa. There would appear, 
therefore, to be some correlation between rainfall and the number 
of cacao trees that die. 

Another significant point brought out well by the rainfall 
('urve is the lelatively low rainfall in the year 1932, T he rainfall 
of the four quarters of that year was approximately 34, 81, 75 
and 80 per cent, of the average for the five vears for which 
figures are available. This period of low rainfall was succeeded 
by the relatively very wet months at the beginning of 1933. In 
the first three quarters of that year the rainfall Was approximately 
150, 137 and 180 per cent, respectively of the average for those 
quarters. Accompanying this heavy rainfall was a very marked 
increase in the number of trees which died. It was this sudden 
increase in the number of deaths of cacao trees which led to the 
investigation under discussion and to the discovery of the form 
of d'isease in which trees died suddenly without anv apparent 
cause. 


DISCUSSION 

An abstract of a paper by Kaden (1933) the original paper 
is unfortunately not available indicates that this disease is not 
confined to Ceylon. It is reported that in St. Thomas Island in 
the Gulf of Guinea outbreaks of a cacao disease have occurred 
since 1921. The disease is reported to vary in intensity from 
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year to year but extensive losses have occurred and two planta¬ 
tions are reported to have lost 55,000 and 70,000 trees respec¬ 
tively in the last three years. 

The disease is known as ‘morte suhita’ (sudden death) or 
'plethora' disease. The symptoms described are as follows: 

“The leaves of apparently vig'orous trees suddenly assume a limp, g'lassy 
appearance, turn yellow within a few hours, and generally die in two 
or three days. A temporary recovery mav occasionallv be afFectf*d by 
drastic pruning to stimulate new growth, supplemented by the applica¬ 
tion to the soil of 5 per cent, iron sulphate. The withered leaves emit 
an odour of ripe apples on crumbling in the hand. No trace of parasitic 
ag'ency has been detected, though the finer absorbing;' roots of affected 
trees are desiccated. The disease is most prevalent in the yellow 
Brazilian Amelonado (St. Thomas Criolla) plantingfs of eig^^t vears 
old and upwards, the red Central American varieties and their hybrids 
beingf relatively resistant. ‘Morte subita* is confined to the compact 
soils (mostly red loam) of the iuierior and south of the Island, reachingf 
its climax at the beg^Inningf of the dry season (June to Aui^ust).” 

These symptoms correspond closely to those displayed by 
trees affected by the disea.se in Ceylon. The withered leayes 
of diseased treses were not examined in Ceylon so that it is not 
possible to state whether they possess the odour of ripe apples 
described aboye. The fermented odour which is noticeable in 
the cortex of diseased trees mav be of a similar character. 

The causes of the disease are discussed in the following^ 
quotation from the abstract of Kaden’s paper: 

“Discussing^ the etiolog-y of ‘morte subita’ the writer draws attention to 
the g-radual modification of the insular climate, larg^ely under the 
influence of the excessive deforestation and drainag^e of swamps to 
meet planting* requirements, b'ormerly enjoying a temperate moist 
warmth throughout the year, the Island is now subject to sharply 
fluctuating extremes of temperature and humidity to which cacao is 
naturally sensitive. Tlie importance of this factor in the causation 
of ‘morte subita* is suggested by its complete absence from Prince’s, 
Island until 1929, when large forest areas were cleared and the climatic 
conditions underwent the changes described above; at this time the 
first cases of the disease were recorded. Another underlying cause 
of the apparently ‘sudden* death of the trees is aluminium poisoning 
resulting from the poverty of the soils in exchangeable lime**. 

Briefly, it is suggested that the disease is caused by sudden 
fluctuations in temperatures and humidity and by a soil condition 
resulting from the lack of exchangeable lime in the soil. It has 
been pointed out above that the incidence of the disease in Ceylon 
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appears to be correlated with rainfall and tihe greatest number of 
casualties occurred in a period of very wet weather which 
followed immediately after a year in wlhich the rainfall was 
markedly below average. No temperature records are available 
for the area from which the figures quoted above were obtained 
so that it is not possible to state whether there was any fluctua¬ 
tion in temperature. The range of temperature.s to which the 
cacao is subjected is, however, unlikely to be great. It would 
appear, therefore, that tihe Ceylon disease is similar to that 
described from the African Islands, St. Thomas and Prince’s 
Islands, in that it is an accompaniment of marked fluctuations 
in rainfall and consequently in humidity. No investigations 
have been carried out to date in Ceylon regarding the soil condi¬ 
tion which is also said to be in part responsible for the disease. 
In Ceylon, however, most of the soils are deficient in exchange¬ 
able lime and it is probable that the disease here is similar to 
the one investigated by Kaclen in this particular also. Roth 
diseases are most common in heavy soils. 

There is no information regarding varying .su.sceptibility to 
the disease of different varieties of cacao in Ceylon but observa¬ 
tions will be made to determine if the disease in Ceylon is similar 
in this respect to che disease in the Gulf of Guinea. 

To summarise, the similarity of symptoms displayed by 
diseased trees, the association of the disease with marked 
fluctuations in rainfall and consequently in humidity and the 
similarity of soil conditions indicate that the disease known as 
morte subita in St. Thomas and Prince’s Islands, Gulf of 
Guinea, and the disease observed in the Dumbara Valley, Ceylon, 
in 1933 are identical. The disease is non-parasitic and is due 
to unfavourable environmental conditions. It is suggested that 
sudden, death , the English equivalent of ‘morte subita’, is an 
appropriate name for the disease in Ceylon. 

CONTROL 

It has been suggested above that 'sudden death’ disease is 
caused by marked fluctuations in weather conditions and by soil 
factors. It is obvious that no steps can be taken to control rain¬ 
fall. It is, however, unlikely that the climatic conditions which 
prevailed in the Dumbara Valley during 1932 and 1933, i,e. an 
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unusually dry year followed immediately by one of heavy rainfall, 
will occur very often so that it may be presumed that casualties 
on the scale of 1933 will occur again rarely, if at all. 

Nevertheless the effects of extremes of rainfall and conse¬ 
quently of humidity cnn be to some extent moderated by taking 
steps to ensure that even in dry weather the humidity in the 
cacao is not allowed to fall too low. The provision of adequate 
high shade is important in this respect in chat its shading effect 
tends to increase the humidity in the cacao and to protect the 
cacao from the direct effect of hot sunshine. If a suitable cover 
crop could be fou’^d, the provision of a ground cover would also 
assisr in maintaining a high degree of humidity in the cacao 

It is possible to improve soil conditions sq that the danger 
of aluminium poisoning resulting from the poverty of the soil 
in exchangeable lime is reduced to a minimum. The use of 
cattle and green manures and the application of lime will tend to 
improve the condition of the soil in which the trees are grown. 
The improvement of tihe tilth of the soil and the increase of 
humus makes the soil less liable to extreme desiccation and this 
again wiU tend to inc rease the humidity of the air above the soil 
in dry w^eather. 

Further observations are necessary before any recommend¬ 
ations can be made regarding the varieties of cacao which should 
be planted in areas subiect to ‘sudden death’ disease. It has 
been suggested by Kaden that the Venezuelan varieties are 
resistant to the disease. 

SUMMARY 

The article contains further observations on the disease of 
cacao, now designated ‘sudden death* disease, which was 
common on the Dumbara Valley, Ceylon in 1933. The 
symptoms displayed by diseased trees are a rapid wilting and 
death. In a preliminary note on the disease previously published 
it was suggested that fungi found in the cortex of the stems of 
dead trees might be in part responsible. Further observations 
and' inoculation experiments have proved this to be incorrect. 

The disease is caused by marked fluctuations in rainfall and 
consequently in humidity and is a non-parasitic disease. Tt is 
possible that aluminium poisoning resulting from the poverty of 
the soils in exchangeable lime may be a contributory factor. 
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Suggestions are made for combating the disease. 

In addition to ‘sudden death’ disease, attention is drawn to 
the number of casualties which occur as the result of wood-rot 
starting from wounds and unprotected pruning cuts. The need 
for care and pruning and the protection of pruning cuts by tar 
or some other cover is stressed. 
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NOTES ON ORCHIDS CULTIVATED 
IN CEYLON 


COELOGYNE ASPERATA LINDL 

K. J. ALEX. SYLVA, F.R.H.S.. 

CURATOR. HENERATGODA BOTANIC GARDENS. GAMPAHA 

T he Coelogynes constitute a genus of epiphytic orchids 
confined to the tropical and sub-tropical regions of Asia. 
Lindley gave the generic name, Cpelogyne, to tihe 
genus in 1825 in reference to the hollowed pistil and 
the first to be described was (J.oelogyne cristata, a very popular 
plant in collections. 

The majority of tihe Coelogynes are conspicuous by their 
coloured membranous fiowers having converging and shyly 
expanding sepals and petals, a hood-like lip, usually with fringed 
veins and a broad column. 

There are over sixty named species most of which are well 
known to orchid growers. Some have tough but graceful- 
looking leaves and loose pendulous or erect racemes of flowers; 
while others, in form like alpine plants throw out flowers from 
an underground stem in the absence of any leaves. These 
latter, named Pleione are of annual duration and are found in 
the Himalayas between the two and ten thousand foot eleva¬ 
tions. Coelogyne asperata Lindl. is a native of Malaya and 
Borneo, and was first introduced to Ceylon in 1891. The plant 
IS well adapted to cultivation and attains a height of two or three 
feet. The dull green stiff papery leaves are about two and a 
half feet long and about five inches broad. They are strongly 
ribbed and are produced on the apex of the large oblong and 
grooved pseudo-bulbs which are between four to six inches high. 

The short stout semi-drooping or arched raceme of flowers 
is produced through the centre of a scale-leaved new growth that 
later develops into a new pseudo-bulb. 

When the flowers are faded the raceme readily comes off. 
The individual flower is about three inches in diameter. The 
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petals and sepals are of a creamy colour as is also the back¬ 
ground of the lip, which is streaked yellow and blotched with 
chocolate, the margin being wavy and frilled. The flower has 
a fragrant perfume but lasts only a week. 

Culture .—Unlike some other members of the genus, 
Coelogyne asperata is a strong-growing species which needs 
plenty of rooting space and light for successful cultivation. On 
account of the short semi-pendulous nature of the flower-raceme, 
the plant is best grown in pots or wooden tubs. Plants grown 
on blocks of woodi or banging wooden baskets are liable to 
dwindle away from lack of the moisture-retaining power of these 
media. Though the plant is an epiphyte, it can be cultivated 
to perfection in a mixture composed of a fair percentage of leafy 
soil or flaky leaves. A good rooting medium may be made up 
of equal parts of boiled or weathered bits of coconut husk, half 
decayed strong wood, bits of bones, and kntobs of charcoal mixed 
up with leaf mould or half-decayed leaves, and finished off with 
a top-dressing of moss. 

It flowers twice a year, in December-January and June-July. 
When new young shoots appear, which carry flowers, the plants 
may be given slightly drier conditions but the application of 
moisture at the roots should not be altogether withheld. After 
the flowering is over the pots may be top-dressed as may be 
deemed necessary. 

Repotting should not be undertaken unless the clump has 
overgrown its pot or it has too many leafless bulbs. All such 
nude bulbs should be carefully severed with a knife from the 
woody rhizome and placed singly in the same mixture in six inch 
pots for propagation. These bulbs should not be buried in the 
compost more than an inch on a slight mound raised over the 
pot; place these in a dry shady spot, giving a little water to hasten 
the sprouting of young shoots. 

Well -established plants will stand our tropical sun very well 
if gradually brought into the open and hardened. 

To retain flowers in a fresh state the plants should be shifted 
to shelter when in bloom. Special attention and care should be 
exercised in watering the plants that are throwing out new 
growths, as any water vnhich collects in the new shoots is liable 
to cause their decay. 
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RICE PRODUCTION AND TRADE 
IN THE EAST* 


W ORLD rice production, excluding that of Thina, for which 
no reliable data exist, rose to a maximum in 1930-31 and 
underwent successive det'lines in the two following seasons. In 
1933-34, however, there appears to have been a recovery to 
about the level of 1931-32. 


World production of rough rice (J) 


(Million 

1933-34 (viTy approximate) 

1932-33 

1931-32 

1930-31 

1929-30 

1924-25/1928-29 


poufuls). 

194,000 
193,100 
194,670 
199,960 
188,827 
186,424 


(1) Not including that of China, the U.S.S.R., Persia and certain other 
countries of smaller production for w'hich statistics are very in¬ 
complete or are entirely lacking. 

A record crop was harvested in Burma, the world’s greatest exporter 
of rice, and possibly also in French Indo-China, while Siam also had a 
large crop. Of the Japanese territories both Japan proper and Chosen had 
larger crops than in 1932-33, the former country attaining a record. India 
proper, on the other hand, had a crop even smaller than in the previous 
season. 

These countries, together with China, the Netherlands East Indies, the 
Philippines, British Malaya and Ceylon are responsible for all but a relatively 
insignificant part of the production of monsoon Asia and therefore for the 
bulk of world production. Owing to the lack of reliable statistics the pro¬ 
duction of China remains a very doubtful quantity. The more recent 
estimates lie between 90,000 and 120,000 million pounds of rough rice. 
The Netherlands East Indies, though until last year they have had large 
imports, have a production exceeding that of either French Indo-China or 
Siam, both in the first rank as exporters. The Philippines with a produc¬ 
tion of about 4,500 million pounds of rough rice, also import, though 
generally only relatively small quantities. British Malaya and Ceylon, with 
much smaller production, follow India and China as importers. 

From the point of view of their influence on the rice market the 
countries of monsoon Asia may accordingly be divided into three groups. 
In the first place, those producing a surplus that must find an outlet 

* By C. J. Robertson in the International Review of Agriculture, May, 1934. 
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largely in competitive markets: Burma,. French Indo-China and Siam. 
Secondly, those producing a surplus that is normally absorbed by a pre¬ 
ferential market: Chosen and Taiwan, which find such an outlet in Japan. 
Thirdly, delicit countries: India, China, japan, British Malaya, Ceylon, 
the Netherlands East Indies and the Philippines. 

THE SITUATION IN BURMA, FRENCH INDO- 
CHINA AND SIAM 

in Burma the 1933 monsoon was fairly strong in Ju.ne and the rains 
were widespread, enabling ploughing to be completed under good condi¬ 
tions. Meanwhile the firmer condition of the market in consequence of 
the strong demand from India, where the 1932-33 crop had been small, 
had led to prices being considerably above the level of the corresponding 
period in 1932. Tlie price of Big Mills Specials at Rangoon, which had 
been rising since March, when the steady decline that had begun in March 
1932 was checked, continued to move upward in May and June, when the 
land was b^ing prepared. Thus both weather and market conditions were 
relatively favourable. At the same time the prices of goods bought by the 
cultivators had also fallen and costs of production were further reduced by 
the wider adoption of broadcasting in place of transplanting. The area 
actually planted rose to 12,851,000 acres, so continuing the recovery from 
the low figure to which it had fallen in 1931-32 but still remaining under the 
1929-30 level. Though the area destroyed was larger than in 1932-33, 
consequent on excessive middle rains in some parts of Lower Burma, most 
of it was resown or retransplanted and the area actually matured remained 
larger than in the previous year. The course of the season continued over 
most of the area to be favourable. In the result production attained the 
record level of 12,828 million pounds rice and rice products. 

ProducHofi and net export of major exporting countries 

(Million pounds rice and rice derivatives). 



Production 



Net export 





French 





F rench 


Year 

Burma 

Indo¬ 

Siam 

Year 

Burma* 

Indo¬ 

Siamf 



china 





china 







to Foreign 

To Indian 







Countries 

Ports 


1933-34 

12,828t 

8,574 

8,278 

1934 

— 

— 

— 

— 

1932-33 

12,155 

9,428 

8,460 

1933 

3665 

3302 

2698 

3568 

1931-32 

10,351 

9,034 

6,727 

1932 

4219 

2107 

2624 

3379 

1930-31 

12,724 

9,624 

7,980 

1931 

4323 

3177 

2101 

2683 

1929-30 

12,335 

9,557 

6,407 

1930 

5187 

2015 

2465 

2815 

1928-29 

12,108 

9,314 

6,419 

1929 

3930 

2269 

3229 

2625 

1927-28 

12,088 

10,333 

7,547 

1928 

3379 

2856 

3904 

3500 

1926-27 

12,647 

9,561 

8,641 

1927 

4383 

2414 

3630 

3708 

1925-26 

11,734 

9,440 

6,933 

1926 

4621 

1457 

3506 

2780 

1924-25 

12,536 

9,241 

8,171 

1925 

4805 

2754 

3277 

2947 


* The official data are for rice both in the husk and not in the husk 
but as practically all the rice exported is milled, they have been 
taken to represent milled rice and derivatives.—t Exports from 
Bangkok, which make up 98 per cent, of the value of the total rice 
exports from Siam. Data refer to the season from 1 I>ecember to 
30 November,—J not including Cambodia. 
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The bulk of the export from French Indo-China originates in Cochin- 
C hina. While tiiere was a de('re;ise of 3*6 per cent, in the area under rice, 
consequent on the ditiicuJt economic conditions in the western provinces, the 
lavourable monsoon resulted in a crop larger than the poor ope of 1932-33 
and practically equivalent to tiie average of the five years ending 1931-32. 
The production of Cambodia, which also has a surplus for export, is not 
known at this date. 

In the Union as a whole, even if the crop ip Cambodia proves to have 
been little larger than the very small one of 1931-32, production will be at 
least as high as in 1932-33. 


Production hi French Itido-Chma 
(Million pounds rice and derivatives.) 


Year 

Cochin-China Cambodia 

Tonkin 

Annam 

Laos 

1933-34 

3,465 

— 

2,836 

1,690 

583 

1932-33 

3,108 

1,225 

2,890 

1,642 

563 

1931-32 

3,636 

781 

2,903 

*1,183 

531 

1930-31 

2,985 

1,446 

3,220 

1,442 

531 

1929-30 

3,484 

1,047 

2,990 

1,505 

531 

1928-29 

3,405 

976 

2,913 

1,473 

547 

1927-28 

3,876 

1,273 

3,013 

1,543 

628 

1926-27 

3,405 

1,448 

2,211 

1,918 

579 

1925-26 

3,240 

1,179 

2,923 

1,535 

563 

1924-25 

3,565 

902 

2,521 

1,770 

483 

in 

Siam the area 

sown to rice increased but 

that harvested showed i 

decline. 

Production, 

though smaller 

than that 

of the previous 

season 


was, however, one of the largest of recent years. 

THE COUNTRIES OF DEFICIT 

For the second year in succession India proper (that is, excluding 
Burma) had a small crop, production in 1933-34 being estimated at only 
62,217 million pounds of rice and rice products against 64,761 million in 
1932-33 and the maximum production of 71,262 million pounds in 1931-32. 
in the majority of provinces there was a decline in the rice area. In Bengal, 
the largest single rice producing province, the decline was especially marked 
in the case of the winter crop. In various provinces the rains were scanty 
or badly distributed, while in some insects caused severe damage. 

The crop in China, which is of a.size comparable with that of India 
proper but for which statistical information is as usual lacking, is confirmed 
to have been a large one. According to the Central Agricultural Experi¬ 
mental Station production in eighteen provinces amounted to 117,800 
million pounds of rough rice. The large crop, together with the considerable 
carryover from the very large crop of 1932-33, ensures that China’s 
requirements of rice from outside countries w^ill be relatively small. The 
Government in Canton is expected to introduce measures for the encourage¬ 
ment pf increased production in the South. Given the large crops reported, 
the improvement in the price of silver is not likely to be reflected in any 
increase in rice imports. 
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Amongst the importing countries of the second rank the Netherlands 
East Indies have until recently taken the lead. Production in Java has, 
however, tended fairly steadily upward in recent years, due partly, no doubt 
to the depressed situation of plantation crops, with the liberation of con¬ 
siderable areas for rice growing and simultaneously of much labour formerly 
employed on the plantations in Java or in the Outer Provinces. The 
Government has during the past year introduced a series of ordinances to 
regulate the trade in ne'e between Java and the Outer Provinces, which as 
a whole require to import, since the natives of these areas normally give 
priority of attention to export crops; not only has the import into Java and 
Madura been restricted, there having been little import since April, 1933, 
but it has been sought to encourage the movement of the large surpluses 
existing in Java apd in certain parts of the Outer Provinces to those parts 
oi the latter that have a deficit. 

Production afid net export to foreign countries of 
India (excluding Burma) 

(Million pounds rice and derivatives). 

Production 

All India Bihar Net export 


Year 

excluding 

Burma^ 

Bengal 

and 

Orissa 

Madras 

Year 

to foreign 
countries 
All-India 
excluding 
Burma! 

1933-34 

62,217 

21,391' 

10,619 

12,593 

1934 

— 

1932-33 

64,761 

23,167 

10,394 

13,375 

1933 

387 

1931-32 

71,262 

23,483 

14,198 

13,322 

1932 

512 

1930-31 

66,935 

22,775 

13,890 

13,300 

1931 

479 

1929-30 

64,686 

20,292 

14,872 

13,001 

1930 

626 

1928-29 

67,420 

23,958 

13,825 

12,857 

1929 

601 

1927-28 

57,764 

16,064 

10,832 

12,576 

1928 

272 

1926-27 

60,782 

18,196 

11,846 

11,732 

1927 

581 

1925-26 

64,311 

20,331 

12,095 

13,167 

1926 

629 

1924-25 

64,337 

19,078 

14,902 

12,143 

1925 

725 


* The All-India statistics exclude the production of the Punjab, the 
North-West Frontier Province, Ajmer-Marwara, Manpur Pargana and 
certain other Indian States, which together produced 2,553 million 
pounds on the average of the five years ending 1931-32; they also 
exclude the production of the Feudatory States of Bihar and Orissa, 
for which no reliable data are available. In 1933-34 the production 
of Bhopal was included for the first time.—t Telquel; only a 
relatively small part consists of rough rice. 

With this end in view an increasing number of districts have been 
closed to the impxjrt of foreign rice; a premium was also offered to Java 
rice to strengthen its competitive power in the Sumatra East Coast. In 
Java and Madura west monsoon plantings were completed early, the rains 
having been favourable. In February earliest-planted crops had alreiidy 
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been brought in and had given an outturn above the normal. At the end 
of February the condition of the standing crops was generally normal to 
good but in view of the persistent rains they were expected to be rather 
late. 

In British Malaya good crops appear to have been obtained in most 
parts of the peninsula, only the flood damage in Kelantan and Johore and 
the delay in harvesting in parts of Perak having seriously affected the crop. 
The encouragement to rice-growing^ through both the general economic 
depression and the steps taken by the Cxovernment to develop local food 
production by distributing improved varieties of rice and by other measures, 
is having its effect in reducing import requirements. 

Net imports into the pHncipal Asiatic countries of deficit other 


than India proper and Japan 
(Million pounds rice and derivatives.) 


Year 

China 

Netherlands 

East Indies 

British 

Malaya 

Ceylon 

1933 

2,841 

752 

982 

1,003 

1932 

2,992 

890 

921 

1,024 

1931 

1,427 

1,304 

1,156 

1,006 

1930 

2,647 

1,357 

1,329 

1,064 

1929 

1,439 

1,592 

1,256 

1,102 

1928 

1,683 

1,258 

1,177 

1,093 

1927 

2,799 

1,003 

1,228 

1,053 

1926 

2,489 

1,293 

1,068 

1,033 

1925 

1,679 

1,110 

907 

972 

1924 

1,759 

907 

880 

884 


Similar considerations are responsible for the decrease in imports into 
Ceylon, after rising steadily to a maximum in 1929, imports into that 
country have since shown a downward tendency. In both these countries, 
however, the recent improvement in the prices of their plantation crops 
may have a certain countervailing action on the market for rice. 

In the Philippines, though local production, principally in Luzon, is 
increasing, the costs of transport between the islands enable foreign rice 
to compete in the large consuming area of Negroes. 

THE JAPANESE RICE TRADE 

Although the imports of Japan are normally on the same scale as 
those' of India they have since 1927 been derived to only a relatively limited 
extent from foreign countries. Production in Chosen and Taiwan, while 
showing considerable fluctuations, has been on the upgrade and these 
countries have to an increasing extent met the deficit in the metropolitan 
market. Chosen had a record crop in 1933-34, exceeding that of last year 
by 11 per cent, and the average of the five years ending 1931-32 by 14 per 
cent, thanks mainly to the ideal weather throughout the season, the succes¬ 
sive operations having been carried out in very good time and growth having 
been favoured by high temperatures and plentiful moisture. In Taiwan on 
the other hand, both the first and second crops were smaller than the large 
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ones of 1932-33, though they remained above the average and the produc¬ 
tion of Japanese varieties was high. Given the very large crop in Japan 
itself, however, added to the large stocks remaining in that country from 
previous years, the increasing production in the dependencies has become 
an embarrassment. The Government finds itself forced to make large 
appropriations to the Department of Agriculture for the purchase of rice 
from the growers and its segregation, to control the imports from Chosen 
and Taiwan and to endeavour to find an outlet on foreign markets for some 
of the surplus, imports from foreign countries are admitted only by special 
licence. 


Sources of supply of Japan 

(Million pounds rice and derivatives.) 

Production Net import of japan 


Year 

Japan 

Chosen 

'Taiwan 

Year 

From 

Foreign 

Countries 

From 

Chosen 

From 

Taiwan 

1933-34 

20,902 

5,353 

2,468 

1934 

— 

— 

— 

1932-33 

17,816 

4,822 

2,640 

1933 

279 

2,295 

— 

1931-32 

16,290 

4,683 

2,207 

1932 

235 

2,181 

— 

1930-31 

19,730 

5,659 

2,174 

1931 

*137 

2,659 

738 

1929-30 

17,571 

4,042 

1,912 

1930 

273 

1,470 

514 

1928-29 

17,791 

3,986 

2,005 

1929 

395 

1,632 

554 

1927-28 

18,322 

5,104 

2,035 

1928 

496 

2,050 

595 

1926-27 

16,401 

4,514 

1,833 

1927 

1,278 

1,643 

664 

1925-26 

17,614 

4,358 

1,901 

1926 

748 

1,661 

607 

1924-25 

16,867 

3,900 

1,793 

1925 

1,671 

1,148 

576 


* Net export. 

THE GENERAL SITUATION IN THE 
COMPETITIVE MARKETS 

Production in the three major exporting countries depending op the 
competitive market, that is, in Burma, French Indo-China and Siam, 
amounted in 1933-34 to 29,680 million pounds of rice apd derivatives against 
28,818 million in 1932-33, Cambodia being excluded in both cases as its 
estimate is not available at this date. Fortunately, owing to the poor crop 
in India proper, Burma, which is responsible for the increase, has found 
itself in a position to move its surplus, estimated at 7,205 million pounds, 
relatively easily to that country. Its exports to Indian ports up to 28tli 
April, 1934 from Rangoon and up to 21st April for the other ports amounted 
to 1,832 million pounds against 1,038 million up to the corresponding date 
in 1933. Under the stimulus of these conditions rPovement of the crop from 
internal positions to Rangoon has been exceptionally rapid this year. 
'Though the more difficult conditions in other markets have led to imports 
from Japan (in the first months of the season) and to a more considerable 
extent, from Siam and French Indo-China, the Indian market remains 
essentially (by proximity alone) a market for Burma, Burma’s total exports, 
to other countries up to the same dates amounted to 854 million pounds 
against 1,192 million in the corresponding period of 1933. V 
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Total exports from French Indo-China in the period January-April were 
almost the same this year as last. The total exports of Siam in the first 
five months of the season^ from December to April^ amounted to 1»570 
million pounds against 1,626 million in the corresponding period of last 
season. 

Ceylon which may be said to fall into the same market group as India 
takes roughly two-thirds of its rice imports from Burma ; in the first four 
months of 1934 its takings from that country were about the same as in 
the corresponding period of 1933 while Saigon rice had gained some 
ground. 

In the Straits there was a general decrease in takings in the first four 
months of 1934 as compared with those in the corresponding pericxl of last 
year. Siam and Burma supply this market, to a certain extent on a non- 
t'ompelitive basis owing to the different tastes of the Chinese and Indian 
immigrant populations, the former preferring Siam, of. which the “field’* 
types takes the lead in the total imports, and the latter the so-called 
Straits Quality. As in the previous season, the decline has been more 
marked in the case of Burma ric e than in that or Siam rice, a phenomenon 
probably due to the large repatriation of Indian labourers that has taken 
place owing to the crisis on the plantations. 

Burma, which has been the chief source of imports into the Nether- 
iands East Indies, is seriously affecterl b\' the falling oil in that market but 
Siam has also felt the* repercussions of the new rice policy in the Netherlands 
possessions in the decline of its exports in that direi'tion up to the end of 
April to a relatively insignificant figure. 

In the Far Eastern markets, Fremh Indo-('hina and Siam are in 
general the leading sources of supply. Tlie importance of the Hongkong 
and China markets tcj Burma varies inversely with the demand from the 
Indian market. With rather large crops in both French Indo-China and 
Siam and an apparently bumper crop in China, competition between the two 
former countries in the Far East is intensified and prices were depressed 
by heavy shipments from both sources as the main bulk of tlie crop became 
available for export in February and March. Imports into China in the 
first months of the year show that French Indo-( hina has sulfereHl from the 
decline much more than Siam, a result that may be partly due to exchange 
factors. Burma’s exports to this market were also much smaller than in 
1933. Unfortunately for French Indo-China, too, there has been a decline 
in the takings of France, which next to Hongkong is its principal market; 
the great increase in the production of Madagascar may also have reper¬ 
cussions on the marketing of Indo-China rice in certain countries. The 
fact that Japan has superabundant supplies from its owm territories aggra¬ 
vates the situation of Siam, which has in recent years, owing to treaty 
obligations been the only one of the major foreign exporters to retain any 
considerable position in that market; in the first two months of 1934 Japan’s 
imports from Siam were nil. 
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THE GENERAL OUTLOOK 

World production in 1933-34 appears to have been larger than in the 
previous year. The most outstanding features of the season are the attain¬ 
ment of a record crop in Burma, the leading exporter and the very small 
crop in India, the leading importer. These two features may be regarded 
as neutralizing each other. Thanks to the Indian demand, the Rangoon 
market remained on the whole firm to mid-May. With the rapid movement 
of supplies to India in the first months of the season, the major part of 
the import requirements of that country has probably been met. Japan 
has also had a record crop and this, together with its large stocks and 
the abundant supplies available in its overseas dependencies, may lead to 
a considerable overflow from the territories of this group, which for some 
years recently could be regarded as somewhat detached from the general 
currents of world trade in rice. Outside these areas the most significant 
phenomenon is the reported large supplies in China. Along with the 
continued growth of production in the importing countries of the second 
rank, in part through Oovernment encouragement by means of technical 
assistance and restriction of imports, this makes for acute competition in 
the marketing of the surpluses of French Indo-China and Siam and of 
that part of the Burma surplus that must be marketed outside India. The 
more difficult position of the former two countries seems likely to lead to 
reduction in prices in the F'ar Eastern markets and to greater pressure from 
these countries on the Middle Eastern markets — in the Straits, Ceylon 
and even in India — where Burma rice normally takes the predominant 
place. This situation will probably negative any possibility that the larger 
deficit in India might result in prices reaching any considerably higher 
level. 
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CITRUS FRUIT GROWING IN RHODESIA* 


How to Apply Manures ,—Manures and fertilisers may be applied by — 

(a) broadcasting; 

(b) placing in furrows or trenches; 

(c) mulching. 

With mature groves the broadcast method is almost exclusively adopted, 
for if the manure or fertiliser is evenly distributed over the whole grove 
and is well turned under^ all of the spreading roots can draw upon it and 
so nourish the growing trees. But w'hen manuring a young orchard it is 
generally best to spread the manure only over a slightly larger area than 
the zone actually occupied by the roots of the trees ; if spread too distant 
from the root zone, a large amount of the manure may be lost. 

Trench or Furrow Method .—It is claimed that this method has an 
advantage over the others, in that the manure will be placed directly in 
the root zone area and that it will induce deeper rooting. The latter claim 
is possibly correct, but on the other hand the tree’s root system is 
encouraged over a more limited feeding area than is the case when the 
broadcasting method is adopted. It is true that with the broadcasting 
method there is some danger, especially where deep furrow irrigation is 
practised, of causing soluble plant foods to rise above the root system 
of the trees midway between the irrigation furrows. This objection mav, 
however, be overcome by shallow furrow or basin irrigation to drive the 
plant foods down within reach of the roots. 

If the trench method is adopted it should be commenced when the trees 
are still small. The first trench is then made fairly near the tree is and 
is about one-quarter filled with manure and then closed. The next year, 
the trench is made on the opposite side of the tree, but at slightly greater 
distance away than the first, and the manure is similarly filled in and 
covered. Presuming that during the first two years these trenches have 
been made on the north and south sides of the trees, in the third year the 
trench may be placed on the east side and in the fourth year on the 
west side. Thus every year one side of the tree is manured. The trenches 
each season are made at an increased distance from the tree until the 
centre between the tree rows has been reached, when the manuring may 
be continued down the centres of the rows for the rest of the applications. 

Mulchmfr .—When citrus trees are very closely planted and the soil 
over the roots is of no great depth, mulching with vegetable matter and 
manure will often be found advantageous. 

* By G. W. Marshall, Horticulturist. Extracted from the Rhodesia Agricultural 
Journal, Vol. XXXI., No. 6, June, 1934. The first part of this article was reproduced 
in this Journal for March, 1984. 
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Cover Crops ,—It should be the aim of every citrus grower to put in 
annually a leguminous summer cover crop between his trees to supply the 
soil with the necessary humus and nitrogen. Previous mention has been 
made of when to plant and plough under the cover crop, and there is no 
necessity to repeat this here. 

Clean cultivation throughout the whole year is objectionable, and under 
such treatment poor results may be expected as compared with groves 
regularly cover-cropped. 

There are many legumes which may be used for the purpose — sunn- 
hemp, kaffir, velvet, dolichos and other beans, also peas, etc. Bush 
varieties of beans are preferable to climbers, and care must be exercised 
that the crop planted is not subject to the attack of insect pests, which 
may later turn their attention to the fruit trees. 

Pnm/ng.--While the orange tree requires less pruning when once 
established than most other fruit trees, it is yet necessary to attend to this 
constantly in the early stages of its life in the grove. Young trees growing 
isolated as they do, with free access to light on all sides, should shape 
themselves perfectly in accordance with their own demands. If the primings 
of young trees is correctly performed, the work will be limited to the 
removal of all sprouts that appear on the tree trunk and to the rutting out 
of cross, broken or diseased branches. The fact hnist not be overlooked 
that the leaves are the part of the plant that manufacture the carbohydrates 
necessary in the growth of all parts of the tree; thus when the trees are 
heavily pruned a setback will occur and the normal growth will be adversely 
affected. 

On the trees reaching bearing age, pruning should )>e confined to the 
cutting out of the dead, damaged and diseased or decadent limbs and to 
the removal of branches likely to touch the ground. This permits of 
implements working- slightly under the trees. All water shoots must be cut 
off when they appear on the trunk or other part of the tree. 

The lopping oft' of iJie bottom branches .should not be lixcessive, the aim 
being merely to prevent the fruit carried on such branches from rubbing 
on the ground. When large limbs are to be removed, owing to disease 
or some other cause, the limbs should be cut off well against the remaining 
wood without leaving a stub. These stubs cause endless water shoot 
growths, or they may die back and .so impair the general health of the 
tree. Wounds of one-half incli in diameter and over should be neatly 
trimmed with a sharp knife and then painted with an oil paint similar in 
colour to that of the bark of the tree; huge white or red blotches on the 
tree are unsightly and should be avoided. 

The best period within which to prune orange trees is from the time 
harvesting is completed up to the first signs of spring growth; if this prac¬ 
tice is followed, little or no damage will oi:cur to the fruit crop. 

The foregoing remarks regarding the pruning of orange trees apply 
equally to grape fruit and naartje trees; lemons may be pruned more 
heavily. 
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Spraying; and Funiigaiing .—It should be elearly understood that 
spraying and fumigation are just as niueh an essential part of the curri¬ 
culum of citrus grove woik as any of the cultural operations. Some 
growers are under the impression that there are more pests to contend 
with in this country than elsewhere, but this is not so, and provided 
reasonable attention is given, it is no more ditTicult to control attacks here 
than in other parts of the world. In all countries where fruit growing is 
carried on commercially, spraying or fumigation of the trees is recognised 
as part of the regular grove routine and is ('onsidered a form of insurance 
against loss. If trees are neglected through want of cleansing from either 
insect or fungus troubles, it cannot be expected that returns from the 
grove will be satisfactory. 

Of recent years considerable improvements have been effected in 
regard to appliances and remedies necessary for spraying, and it is now 
possible to procure efTeclive pumps for small or large groves, as well as 
the spray mixtures, with full directions on their containers for mixing, 
etc. 

When purchasing a spray pump to be worked either by hand or power 
the outfit should be capable of thoroughly atomising the spray mixtures, 
failing which efficient results will not be obtained. High pressure pumps 
give the best results and should be equipped with good quality high 
pressure hose pipes with suitable rods and nozzles. 

When once a spray pump is purchased it must be well cared for; 
leaky joints must be remedied, for they not only waste material, but may 
injure the operator. The pumps must be regularly washed out with clean 
water after use, and they should tlicn be placed under suitable cover. The 
hose pipe should be kept in a dark place when not in use and should never 
be allowed to lie about in the hot sun during breaks when spraying is in 
progress. 

The aims and objects of spraying are to destroy, prevent or control 
the injurious pests and diseases that may be troublesome in any given 
locality. If a pest is found to be increasing in the citrus grove and the 
natural enemies are unable to deal with it, and if it is possible to effectively 
destroy or control it by spraying, the spray outfit must at once be brought 
into action, weather permitting. The necessary spray material should 
always be kept in readiness, and the mixing and application should be 
thoroughly done under competent supervision. 

Mix the spray as directed on the container, then before spraying, 
thoroughly agitate it by placing the nozzle in the mixture tank and pump 
for a few minutes; this prevents the mixtui»es that settle quickly from being 
sprayed on the trees at varying strengths. 

When applying spray mixtures which destroy the insects by poisoning 
their food or kill them by suffocation or absorption, the trees must first 
be sprayed in such a way as first to cover the under side of the foliage 
and subsequently the upper surface of the leaves. If sufficient pressure 
is used and the spray rods are well handled, the tree may be completely 
covered with a thin film of spray material without unnecessary loss by 
dripping from the foliage. 
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FRUIT CULTIVATION IN JAVA* 


INTRODUCTORY 

O WING to differences in climate and soil, Java is well suited for 
the production of almost all tropical fruits. A large indigenous 
population, mainly composed of small landowners, has resulted 
in extensive areas of fruit being planted, and in many districts 
fruit cultivation is an important item of native agriculture. 

The soil is rather poor, but by its physical condition well suited to the 
cultivation of all fruit trees, excluding mangoes and bananas. Rubber is 
not planted. A system exists whereby almost every landowner undertakes 
to rear a heifer or young bull for dairymen living near the large towns, 
in return for the manure obtained. A small cash payment is, in some 
cases, made to the landowner when the animal is returned to its owner. 
Ponies and goats are also kept on many holdings. The animals are stalled 
in small bamboo shelters with atap roofs and fed almost solely with grass 
clippings, collected from adjacent open spaces. Working ponies receive 
a small daily ration of rice bran. The pen manure thus obtained is utilized 
in manuring the fruit trees in the various holdings. The advantage of 
consistent manuring especially of pomeloes, appears to be fully realized, 
and large crops of fruit are obtained as a result of this practice. 

WORK OF THE HORTICULTURAL BUREAU OF THE 
DEPARTMENT OF ECONOMIC AFFAIRS 

The bureau is administered by the Head of the Agricultural and Fishery 
Service with a Horticultural Adviser and two technical assistants. These 
officers are stationed at headquarters in Batavia. Some twelve European 
officers are engfiged on fruit work in Java and Sumatra. Three research 
experiment stations are controlled by the bureau; Ragoeruui near Batavia; 
Bcdali near Malang, and Pasoeroean, both in East Java. Ragoenan is the 
main experiment station and is dealt with in detail in this article. The 
experiment station known as Bedali, is situated 1,575 feet above sea-level 
and is concerned with the experimental cultivation, and propagation for dis¬ 
tribution of oranges, mandarins and lemons. The average yearly rainfall 
is 74 inches. This station, comprising 22 acres, was opened in 1928 in 
order to encourage the cultiyation of citrus in East Java. 

Mangoes thrive exceedingly well on the plains in East Java and 
receive particular attention at an experiment station, (area 30 acres) known 
as Pohdjentrek, near Pa.soeroean. This station opened in 1919, is situated 
on the plains and has an average yearly rainfall of 52 inches. Trial plots 
and experiment stations number about thirty, and are distributed through- 
out the main fruit-growing distri cts of the country. Several are situated 

* By J. N. Milsum, Assistant Agriculturist. Extracted frcuni The Malayan AgricuU 
tural Journal* Vol. XXIl, No. 7, July, 1934. 
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in the hills with the object of assisting settlers, including Europeans, in 
the production of hill fruits such as oranges, grape fruits, avocado pears, 
and persimmons. 

The main lines of work undertaken by the Horticultural Bureau are 
as follows : 

(i) Research in fruit culture. 

(ii) Supply of good quality planting material. 

(iii) Supervision of local fruit distribution. 

(Iv) Checimal examination of fruit varieties. 

(v) Beekeeping in relation to fruit cultivation. 

(vi) Recording native fruit crop yields. 

Investigations concerning diseases and pests are conducted at the 
Institute for Plant Diseases, Huilenzorg. 

FRUIT CULTURE AT RAGOENAN EXPERIMENT 
STATION, PASAR MINGGOE 

This experiment station, opened in 1921, is situated some 12 miles 
s(vuth of Batavia. Three estates make up the station and comprise 500 
acres, of which about 320 acres are under cultivation. The station is 
concerned solely with reseandi in connexion with fruit cultivation, and 
since it is in the centre of a large fruit-growing' district is, particularly 
well suited for the purpose. 

Sotl .—The soil at the station is similar to that in the Batavia district 
and thence to the foot of the mountains. It consists of an ancient andesite 
tuff laterite of very great depth. The surface soil is deep red in colour 
with an almost complete absence of sand. Although described as a clay 
the soil is very porous and crumbles readily when dry. It contains about 
4 per cent, of organic matter and 0*1 per cent, of lime. A remarkable 
feature is the small amount of potassium present (0 005 per cent, soluble 
in 2 per cent, ('ilric acid solution). Plant growtli shews ready response 
to phosphates and nitrogenous manures when applied to this soil. During 
wet weather the soil is particularly sticky and difficult to work but it soon 
dries out. Artificial irrigation is necessary during the dry monsoon and 
a comprehensive system of irrigating channels has been installed. 

CHmate .—The average rainfall at Pasar Minggoe is 90 inches per 
annum. The main precipitation is from November to April, known as the 
West Monsoon. During the East Monsoon i.e. May to October, the rain¬ 
fall is considerably less with some rather dry periods. Temperatures 
appear to be very similar to those obtaining in Malaya. 

THE TECHNIQUE OF FRUIT TREE PROPAGATION 

Ragoenan E^^periment Station was selected originally as a suitable 
site to conduct investigations in fruit culture, since it is in the centre of 
the most important fruit-growing district in Java. Material of the major 
Iruits has thus been collected w^ithout much difficulty. With regard to the 
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indigenous fruits such as pomelo, rambutan, and duku, and others of less 
importance, the opportunity has been taken of attending all exhibitions and 
tracing the trees that have produced fruit of superior quality. Periodical 
inspections are made during the fruiting season in all small-holdings, and 
trees of superior quality marked and numbered. Since all fruits are pro¬ 
pagated asexually, it has been found possible to gather together a repre¬ 
sentative collection of the finest fruits occurring in Java. In the course 
of these trials many selected trees have been discarded, and so far as 
possible only those varieties of superior quality and practical value are 
retained and propagated for distribution. Exotic fruits, such as citrus, 
avoc:ado pear and mango, have been imported. Considerable research has 
been necessary to ascertain suitable stocks for these importations, especially 
for the commercial varieties of citrus. 

NURSERIES FOR RAISING STOCKS 

The standard method at Ragoenan of propagating almost all tropical 
fruits is by budding, mainly on to seedling- stocks. Since the future 
behaviour of the fruit tree depends to a great extent upon a well-grown 
stock, it is of paramount importance that this branch of nursery work be 
given proper attention. The question of suitable stocks for different fruits 
is dealt with under a subsequent heading. It is proposed to record here 
how stocks should be raised. 

The site of the seed bed should be on good soil that is well drained 
and capable of producing strpng seedlings. It should be situated as near 
as possible to a water supply as watering during dry weather is often neces¬ 
sary. At Ragoenan Experiment Station, where dry weather is experienced 
during the East Monsoon, artificial irrigation is undertaken. On present 
information it is doubtful whether this is essential in Malaya, although 
probably advantageous. The beds should be 4 feet wide, of convenient 
length, with paths 18 inches to 2 feet between each bed. The size of the 
seedling beds at Ragoenan is 50 feet by 4 feet, and this size is taken 
as a standard throughout this report. 

The cultural treatment wall naturally depend upon the tilth and fertility 
of the soil. Assuming that the land has been under cultivation previously, 
the soil should be rested before use and planted with a suitable cover crop, 
e.g., Calopogonium mucunaides. When required for use the beds should 
be deeply trenched and the green matter dug into the soil. Well-rotted 
cattle manure is then placed on the land at the rate of about 1,000 lb. 
per bed. This is incorporated into the soil by a second digging. The 
amount of cattle manure applied to the land each time it is required for 
raising seedling stocks appears extraordinarily heavy, but experience has 
proved that to obtain satisfactory results, this is necessary. A dressing 
of artificial fertilizers is then applied to the beds and raked in. The usual 
dressing is a mixture of basic slag (4 lb. per bed) and sulphate of potash 
(2 lb. per bed). The bed is then in a suitable condition for sowing the 
seeds. 
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A light high shade is considered an advantage and Seshania grandiflora, 
a light-leaved leguminous tree, may be used for this purpose. A few trees 
per acre of nursery only should be planted, since it is necessary to prevent 
root competition with the fruit seedlings. 

In seed-sowing the procedure adopted varies according to the kind 
of fruit stock it is desired to raise. Fruits, such as the rambutan, durian, 
jak fruit, guava, duku, and avocado pear are sown in three rows one foot 
apart, the seeds being spaced one loot apart in the rows. A light shade 
of rough ataps placed on a bamboo structure two feet above the soil, is 
necessary, since the shade assists the seedlings during the early stages 
of growth. Regular watering and weeding is essential after sowing, and 
at all times the soil should be kept stirred in order to provide a surface 
mulch. Tlie attacks of injurious insects must be guarded against. When 
the seedlings are about six months old, the taproot is cut back several 
inches by means of a long knife inserted beneath the soil. This operation 
should be carried out during wet weather. When the .seedlings reach the 
atap r(x>f of the shelter, shade is gradually removed in order to harden 
the seedlings preparatory to budding. Under suitable conditions the seed¬ 
lings are ready for budding one year after sowing. Should growth be 
slow during the seedling stage, one or more applications of a nitrogenous 
fertilizer e.g., sulphate of ammonia, at the rate of one lb. per bed, may be 
applied to the soil between the plants and raked in. 

Citrus stocks lequire rather different treatment from that outlined 
above. As is generally known, citrus plants are very liable to insect 
attack, and to secure clean growth during the seedling stage the beds 
are enclosed in a covering of light cambric. This is a necessary precaution 
against the leaf miner, PhyUocnistis citrelhi. The seedlings are trans¬ 
planted before being used for budding. 

The seeds are sown with the pointed end downwards to secure straight 
taproots. The distance of planting is about 2| inches apart either way. 
After sowing, the entire bed is covered with white cambric, placed over 
a bamboo structure two feet from ground level. 

Germination of most stocks takes place within 3 to 4 weeks. Under 
average conditions, the citrus seedlings are fit to be transplanted when six 
months old. They are carefully lifted from a moist seed bed and the tap¬ 
root cut back a few inches, and planted in similar beds in three rows, each 
seedling being spaced one foot apart. A cambric covering is used for a 
further month to encourage the seedlings to become established. Budding 
may be undertaken one year after sowing the seeds. 

Several other factors require mention with regard to the two principal 
citrus stocks used ip Java; namely, propagation from cuttings and selec¬ 
tion of seedling stocks. Both the rough lemon and Japanese citron may 
readily be raised from cuttings and serve equally well for stocks as 
seedlings. Cuttings about one foot long of hardened wood are selected and 
planted deeply in prepared beds under cambric covering. The exposed cut 
surface is coated with a mixture of paraffin wax (92 per cent.) and carbolineum 
(8 per cent.) in order to guard against fungus attack. Cuttings so treated 
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produce roots in 4 weeks and may be transplanted a month later. Budding 
may be undertaken when the cuttings are six months old, and these are ready 
for transplanting at least six months earlier than seedlings. In citrus the 
growth of the scion is considerably influenced by the stock. The seedlings 
of most stocks are partly of vegetative aiid partly of generative type. It is 
necessary to discard the latter, since only vegetative seedlings should be 
used for budding. Weak seedlings and those with deformed taproots should 
be rigorously excluded. I his subject has been dealt with by Dr. H. T. 
1 oxopeus, in J^ndbim'iv VH, No. 10. In practice, it is found that only 30 
per cent, of Japanese citron seedlings and 70 per cent, of rough lemon 
seedlings are suitable for use. Should the seedlings begin to form side 
branches at any time the branches should be removed, as a single stem 
is required for budding. 

It will be seep from the preceding remarks that the amount of work 
in connexion with raising budded fruit trees is considerable. The actual 
cost, including supervision, of producing budded trees at Ragoenan 
Experiment Station made it necessary to charge 35 apd 75 guilder cents 
per plant, to Asiatic and European, respectively. 

DISEASES AND PESTS 

Several diseases cause severe damage in the citrus orchards. (Jum 
disease’, Phyiophihora pant sit ica^ attacks liic bark at ground level and may 
cause the death of the tree. Treatment consists oi excising the diseased 
bark, alter whicli the wound is smeared with a mixture of paraflin wax and 
carbolineuin, in the proportion of 92 to 8. Ihe sweet orange is particularly 
liable to this disease in java. Recent investigations have proved that 
inarcning seedlings ot rough lemons or Japanese citron at the base of 
severely diseased trees saves many alfected trees. Diplodia gum disease, 
Diplodui imtalensis^ attacks the bark of the trunk and the main brapehes. 
The treatment is similar tp that outlined above. Canker, Fseudomonas 
Citri, and scab, Sphacelomu jawcettiiy attack the leaves, young growth, 
and fruits of most citrus and cause a corky excrescence. The infection 
takes place when the leaves and fruits are young. Both diseases may be 
efl:ectively controlled by fortnightly spraying with Bordeaux mixture 
shortly before the young leaves appear and after the fruits have formed. 
A dry Diplodia (Diplodia sp.) attacks the smaller branches. It can be 
controlled m the early stages by spraying with Bordeaux mixture. 

Insect pests are numerous. Mites, which damage the leaves and 
fruit, are kept in check by sulphur dusting. Tlie larvae of a fruit fly and 
Citrus moth, CHripestis sagatiferelUiy frequently cause great damage to 
pocneloes and grape fruit. The only practical method to be employed ip 
combating these pests is to enclose individual fruits ip paper or cambric 
bags, four weeks after setting. Several scale insects are troublesome 
and, unkss attended to, may render the fruit unsaleable. Scales are kept 
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in check by rorlnig^htly spraying- with kerosene and soap emulsions. Ants 
are responsible for the presence of certain scales, and the former are ex¬ 
cluded from the trees by attaching a band of wire gauze covered with glue 
to the base of the tree. Mealy bugs and aphis are controlled by spraying 
with kerosene and soap, or 2 per cent, alcohol and soap emulsions. 

Particular mention is made of the more important diseases and pests 
occurring at Ragoenan, since, without adequate control measures, the 
cultivation of citrus would undoubtedly be a complete failure. 
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PROPAGATION OF KAPOK BY BUDDING 
AND GRAFTING 


T HK kapok plant which is known botanically as Ceiha pentandra 
(L.) (iacrtin, is grown for its fiber. In the Philippines, kapok 
culture is only a minor industry, but as kapok fiber is gradually 
replacing* other materials for stulfing mattresses, cushions, life¬ 
saving appliances, etc. the demand will increase and the Philippine 
kapok industry become more important. 

Kapok is a perennial plant and is propagated either bv seed or by 
cuttings. But these methods of propagation offer some serious disadvan¬ 
tages, especially to those who desire to grow this crop on a commercial 
scale. Kapok plants propagated by seed generally grow very tall, hence 
offer difficulties in harvesting. Also, they produce variable yields of fiber 
of variable quality. The plants grown from cuttings have weak root 
systems and do not stand up well against heavy wdnds. Also, to propagate 
by cuttings is a rather slow process. 

Realizing these drawbacks a study of tw'o other methods of asexual 
propagation, budding and grafting was made. 

The writer failed to find any reports, published or m manuscript, on 
the propagation of kapok by budding or grafting* in the Philippines, or 
in any other country. When Doctor Mendiola, Head of the Department 
of Agronomy in this College, returned from his second visit to Java in 
1927, he reported verbally to the Plant Breeding Staff* of this department 
that the Central Agricultural Ex{>eriment Station of Java had been experi¬ 
menting on the propagation of kapok by budding, using as one of the stocks 
the Surinam kap>ok, Ceiha pentandra variety Carihaea, Doctor Mendiola 
suggested then to the writer that a similar experiment be carried out here. 
He had brought with him four living plants of the Surinam kapok which 
he planted near Cottage No. 5 on Faculty Hill for possible use in the future 
for budding. Following his suggestion, this work was undertaken using 
patch budding or cleft grafting, and the present paper was prepared 
embodying the results. The work was carried for two years and four 
months in the College of Agriculture at Los Banos, Laguna. 

MATERIALS AND METHODS 


MATERIALS USED 

In this experiment 168 kapok seedlings generously given to the College 
of Agriculture by the School of Forestry at Los Banos were used and 
budded. Tlie seedlings w^ere transplanted in the Plant Breeding Garden 
plots until ready for budding. The seedlings used as slocks varied in 
diameter from 1*5 to 2*5 cm. at a point 30 cm. above the ground. 

* By Toribio Mercado of the Department of Agronomy in The Philippine AgricuU 
turiet, Vol. XXllI., No. 2, July, 1934. 
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The bud sticks from upright and horizontal branches and having a 
diameter of from 2*5 to 3*0 cm. were taken from an old kapok tree of 
reputed high yielding ability growing on the C'ollege of Agriculture Campus. 
Buds or scions available Jor budding or grafting were (xmnled. The buds 
found from a bud stick a meter long were used for patch budding, and 
two scions from each small branch were used for cleft grafting. 

METHOD OF PATCH BUDDING 

The patch budding method was employed in this experiment. The 
pr(X“ess may be described as lollows: On each stocky at a point about 
30 cm. above the ground, a piece ol bark was separated cutting downward. 
Ihe separated bark was about TS cm. wide and 3 to 4 cm. long. From 
the bud stick a piece of bark containing a dormant bud was removed 
including a part ol tlie wood) portion. Tlie woody portion was then care- 
luliy removed from liie bark. 4 his bark con taming the bud was made 
rectangular in shape and a little smaller in size than the wound. The scion 
was attached immediately at normal position to the woody portion exposed. 
Tills scion was tJien held in place by the bark and tied ligiitly with a piece 
of budding tape. The whole wound was kept covered with the budding tape 
to prevent water from getting into it. 

METHOD OF CLEFT GRAFTING 

Small branches of the mother plant were also tried fur cleft grafting, 
the inelhod followed was : The scion was cut wedge-shaped and the length 
ol tile cut varied from 3 to 4 cm. The length of tlie scion varied from 10 
to 15 cm., with all the leaves removcvl. About 25 cm. above the ground, 
the stock was cut wiih a sliarp knife at a right angle to its axis. With 
the blade of the knife tlie cut was opened downward about the length of 
tlie wedge; the prepared scion was inserted, placing it very carefully so 
tliat the two cambium la}ers, tliat ol the stock and tliat of the scion, came 
in contact. The wound was first lied with l\vine then wrapped with grafting 
tape. Wrapping was started at the lower end, proceeding upward until 
the whole wound was protected. 

OBSERVATIONS 

About two v\eeks after budding or grafting, the tape covering the 
.scions was removed and the conditio-n of the scions noted. At this lime 
the inserted buds were considered successful if they were green. The 
budded or grafted seedlings were examined often and protected from any 
possible injury. When the patch was greenish and it seemed sure that the 
bud would develop, the main stern of the stock was cut 5 cm. above the 
budded portion. When the bud was about 3 cm. in height, the remaining 
stem was pruned just above the growing bud. The wound was coated with 
tar. The treated trees were transplanted later, and thereafter observations 
were made on the growth of the buds, branching habits and height of the 
budded trees as compared with the unbudded ones. The fruiting of the 
treated and untreated trees was also noted. 

RESULTS 

Results of this experiment are found in tables 1, 2, and 3. 
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Table 1 gives the number of scions available for budding and grafting 
from a branch of kapok plant having a diameter of from 2*5 to 3 cm. at 
its base. 

Table Z gives the percentages of developing buds. 

I able 3 gives the height of the developing buds at the age of one and 
one-half to two months. 

DISCUSSION OF RESULTS 


SCIONS AVAILABLE AND SUCCESS OBTAINED BY 
PATCH BUDDING AND CLEFT GRAFTING 

As shown in table 1, a meter of bud stick of kapok produced from 29 
to 50 buds which were available for patch budding. On an average about 
40 buds could be used for this purpose. At the same time, from the same 
kind of bud stick as many as 22 smaller branches could be utilised for 
grafting, the average was around 13 scions. 

It may be seen from table 2 that the kapok plant responded to patch 
budding more readily than to cleft grafting. 89 per cent, or 124 
of the’ 138 buds used were successful. With cleft grafting, only 70 per 
cent, or 21 of the 30 scions used developed. The success of developing buds 
by patch budding was 19*13 per cent, greater than that by grafting. 

The above data seem to show that by patch budding the propagating 
power of the kapok plant could be increased around 40 times and by cleft 
grafting 13 times the ordinary method of propagation by cuttings. By 
using patch budding and grafting methods of propagation together, a branch 
of kapok could be propagated about 50 times. 

CHARACTERISTICS OF THE BUDDED OR GRAFTED 
AND UNTREATED PLANTS 

It may be seen in table 3 that at the age of about two months, the 
growing buds varied in height. At this age some of the inserted buds 
remained green but did not develop, while others grew from 3*5 to 60 cm. 
tall. Some of the buds at the age of one and one-half months grew faster 
than some that had been inserted two months. 

These data seem to show that, although the buds remained green, not 
all developed to young plants. The rate of growth of the buds varied 
considerably and seemed to depend not only upon the age of the scions 
inserted but also upon other factors not investigated ip this study. 

It is interesting to note that scions from an upright branch developed 
into upright trees, while those from a horizontal branch generally produced 
drooping branches. The budded or grafted trees from scions of upright 
branches were taller than those from the drooping ones. 

'fhe budded and grafted trees attained a height of over a meter and a 
half at the age of one year and produced many branches. They started to 
produce well developed pods after a year and continued to fruit yearly. The 
budded trees were much shorter and the branches produced were closely 
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arranged and less stout than those grown from seed. These characteristics 
are highly desirable as the harvesting of the ripe pods is more convenient 
and the trees are less exposed to heavy winds than when tall. 

SUMMARY AND CONCLUSION 

I he kapok plant responded to patch budding and grafting readily, 
the rate of asexual propagation of this plant can be increased about 40 
times by patch budding alone and many more times if all the small branches 
are utilised for grafting, d'he budded trees started to produce pods when the 
scion reached the age of about one year and continued to fruit yearly. The 
budded trees, being comparatively low, are less subject to injury by heavy 
winds. Scions from the upright branches produced upright growths. Patch 
budding or cleft grafting, or both may be recommended lor propagating 
the desirable kapok trees or varieties. 

TABLE 1 

Number of scions available for bidding and 
grafting from a branch of kapok plant'*' 


Number of branches 

Buds or Scions available 

studied 

for 



budding 

grafting 

1 . 

50 

22 

2 . 

65 

17 

3 . 

31 

9 

4 . 

33 

9 

5 . 

32 

14 

6 . 

29 

8 

Average . 

40 

13 

* The diameter of the branches used in counting 

the available buds 

or scions was from 2'5 to 3 cm. 



TABLE 

2 


Showing the percentage of developing 

buds 

Characters noted 

budding 

grafting 

Number of inserted scions 

138 

30 

Number of green or developing buds ... 

124 

21 

Developing buds, per cent. ...» 

89 

70 
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TABLE 3 

Height of the inserted buds at the age of one 
and one-half to two months 


Siock No. 

Age 

Days 

Height of Bud 

cm. 

Stock No, 

Age 

Days 

Height of Bud 

cm. 

59 

41 

14-5 

45 

54 

60*5 

140 

44 

27 0 

19 

57 

30*5 

141 

44 

25 5 

20 

57 

28 0 

106 

46 

34 5 

125 

62 

7*5 

107 

46 

230 

129 

62 

15 9 

122 

46 

19-5 

134 

62 

22 5 

128 

46 

18*8 

78 

64 

170 

136 

46 

400 

83 

64 

16-3 

137 

46 

28-5 

85 

64 

12 5 

56 

49 

26 0 

87 

64 

11 0 

57 

49 

32 0 

55 

65 

' 17 0 

62 

49 

300 

58 

65 

22*5 

63 

49 

30 5 

60 

65 

120 

66 

49 

26-5 

61 

65 

19 5 

21 

49 

265 

64 

65 

23 5 

22 

49 

34-3 

65 

65 

180 

24 

49 

160 

23 

66 

24'5 

25 

49 

29-8 

32 

66 

3 5 

26 

49 

29 8 

33 

— 

40 5 

31 

49 

30-7 

34 

— 

25*2 

46 

51 

27 7 

35 

— 

59 0 

47 

51 

230 

36 

— 

19 5 

41 

54 

47 5 

37 

— 

35 5 

42 

54 

330 

39 

— 

540 

43 

54 

28 0 

38 

— 

19 0 
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REPORT ON A VISJT TO MALTA* 


T he Maltese g'roup of islands consists of Malta and Gozo, a':d the 
two small islands of Comino and Cominolto, which are situated 
in the channel between the two main islands. Malta is nearly four 
times the size of Gozo, and the total area of the* group is 114 
square miles. The islands consists of coralline limestone, and 
five definite geological strata are rec:ognized. At first sight there would 
not appear to be an extensive agriculture, but in the valleys considerable 
tracts of fertile soil are to be found and behind the numerous stone walls, 
which have been erected to free the land of rock, to prevent soil erosion 
and to provide shelter for the crops from strong winds, there have been 
created—often by the transport of soil—small farms of enclosed and terraced 
fields, which total a considerable acreage. 

The majority of the farms are small, averaging between 3 to 4 acres 
in extent, and farms of 30 and 40 acres are classed as large. The division 
of properties is general by the prevailing laws of inheritance, and today 
lew farms form composite blocks of land. The area un(h*r cultivation is 
43,000 acres and the holdings number 11,000. The smaller farms are run 
by the farmer and his family^ and except during the time of sowing the 
spring crop of potatoes, paid outside help is rarely secured. 

The rainfall in the islands averages 20 inches per annum, and half 
of this falls in the months of November, December and January, and the 
other half during the months of February, March, April, September and 
October. The months of May, June, July and August are practically rain¬ 
less. The highest temperatures occur in July and August, when the 
monthly average in the shade is between 85^ and 90^^?*. During this period 
all vegetation becomes parched, and except in the areas where irrigation 
water is available, there is little or no green produce except the Cactus 
{Opuntia ficus indica) which at this time of the year provides the green 
fodder for all classes of animals. Irrigation water is secured from wells 
by means of Persian Wheels or Noria, and pumps driven by windmills or oii 
engines. 

In Malta also non-irrigable land which is not suitable for annual crops 
is planted with vines. There has been some increased planting in recent 
years, but not in the same ratio to the total cultivated area as in Gozo. For 
the annual crops grown in Malta the rotational systems are much more 
complicated than in Gozo, and depend upon whether the land is irrigable 
or not, and upon the demand for potatoes for export and for vegetables. 
Wheat is the chief cereal crop grown for grain with barley as a subsidiaiy. 
Barley (cut green) and sulla are the chief forage crops, potatoes and vege¬ 
tables the main money crops, and, on non-irrigated lands, cumin, pumpkins 

* Extracted from ** Report on the Present Condition of Agriculture in the Maltese 
Wands’* by F. A. Stockdale, C.M.G.. C.B.E., 23rd April, 1934. 
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and melons the chiet summer crops. Broad beans, vetches and the ochra 
pea are also commonly grown, but the broad bean, contrary to the custom 
in Italy and parts of Sicily, is not usually grown for the dried bean. Crops 
of broad beans are usually picked green and utilized as vegetables. Onions 
constitute another important crop, being sown in December and January 
and transplanted in March, and harvested from July-September. Three 
crops of potatoes are grown — the winter crop sown from locally saved 
seed in September-October and harvested in December-January; the 
spring crop sown in December-]anuary and harvested in April, May and 
June; and a small summer crop grown under irrigation for local consump¬ 
tion. On the medium-quality lands, cumin usually follows the spring crop 
of potatoes or barley cut for forage. 

The quality of the Maltese oranges is excellent, but the area devoted 
to their cultivation is relatively small, being made up of areas in enclosed 
gardens rather than of orchard cultivations. It is difficult to see how the 
cultivation of oranges could be economically extended to any material 
extent. Owing to the variation in types and the limited extent of the cul¬ 
tivation, either individual or collective, it would be difficult lo build up any 
material export trade in competition with the well-organized industries of 
such countries as Palestine or Spain. There is a considerable local demand 
for oranges and at times an actual shortage. In fact there are at times 
imports from Sicily and other countries. Several attempts have been made 
to ship to English markets, but the results have not been favourable. 
'Phis has been due in part to the methods of packing but to a greater 
degree to the mixture of types and lack of grading. It is not impossible 
that a small luxury trade might be built up if very strici attention were 
given to grading and packing, but, owing to the mixture of types in the 
cultivations and the relatively small quantities of the supplies available, 
it would be excessively diUicult to meet the requirements of importing 
('Ountne.s which demand high standards of uniformity of packing and 
grading, especially when these markets are being supplied with increasing 
quantities from countries witli extensive and well-organized industries. 
Endeavours might, however, be directed towards finding a means of carry¬ 
ing over stocks from the height of the season to those periods during which 
there is a shortage in the local market. Only selected fruits could, how¬ 
ever, be so utilized, as the Mediterranean fruit fly causes considerable 
damage to the crop and no affected fruit can be kept. 

ANIMAL INDUSTRIES 

Animal husbandry forms a most important feature of Maltese agricul¬ 
ture. This is not at first apparent, as few animals are to be seen in the 
fields. It is only after visits td farms that the importance of this branch 
of agriculture can be fully realised. The animals are stall-fed, and cattle, 
for example are rarely allowed out of their abodes or stalls. The only 
animals to be seen outside during the season when crops are growing are 
horses, mules and donkeys used for transport, goats which provide the 
milk supply of the population, and some sheep. Each homestead, however, 
has its cow, cattle being fattened, pigs being bred and fattened, turkeys, 
poultry and some rabbits. In Gozo the animal industry plays a relatively 
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neither th^ freshness nor appearance of new potatoes known as *‘scrapers* \ 
There is also a small summer crop on irrit^^ated lands, but no part of this 
is exported. The exports of the past six years have' averaged 11,000 tons, 
with an export in 1929 of 13,483 tons. Tlie chief importinf>- countries, in 
order of importance, on the averacfcs of the past five years are Holland, 
Ceylon, Germany, the United Kinodom, Tunis, and Italy. The averap^e 
export to Holland has been about 7,000 tons pe’r annum, and this market 
has absorbed slij^htly over 60 per cent, of the total exports. The German 
market during the past two y('ars has shown a marked decline, as also has 
the market in Italy. The Ceylon market has betm developed reccfntly, and 
is of importance. It absorl)ed 1,799 tons in 1930 and 1,048 tons in 1933, 
and could probably be developed further as the annual import of potatoes 
into Ceylon from all sourc(*s was 10,736 tons in 1932. A market in Bombay 
could also be developed, as considerable quantities of potatoes from East 
Africa find ready acceptance in this mark<^. Tlu‘ I'nited Kingdom market 
took considerably larger quantities in 1932 than in the previous years. In 
that year it absorbed 14 per cent, of the crop exported, but there was a 
decline in 1933. More exacting import re£»'ulations have been made by the* 
Netherlands in regard to ji^radinq:. Limitation of sizes has been imposed 
and this will result in the larg-esized tubers beitipf non-acceptable in this 
market. It w’as also proposed that a crisis tax of 1*25 gfuilders per 100 
kilos should be imposed. The trade with the Netherlands markets will in 
cpnsequence be restricted. 


GRADING 

Gradingf of early potatoes consists chiefly of picking out the undersizecl, 
damaged and “jy^reen tubt'rs. It is, however, expe('ted that some standardi¬ 
zation of sizes wall shortly be adopted. Bermuda has, in fact, adopted stand¬ 
ardization for the Canadian market w'ith considerable success during; the past 
thrOe years. In Bermuda there are very strintjent ret^ulations controlling- 
the import of seed for sowang^, the limitation of varieties of seed allowed 
to be imported, and the grading of exports. These? are packed to a con¬ 
siderable extent under Government supervision in a (^lovernmcfnt Packing 
House, and exports so packed have commanded an increasingly favourable 
reception in Canadian markets. Potatoes for export from Bermuda are 
graded according to sizes into four grades having a minimum of IJ inches 
in diameter for the lowest grade, H inches for the next grade, 1| inches 
for the next higher grade and 2| inches for the highest grade. In Italy 
also the national market system has Ix^en established, and all potatoes 
exported between specified dates — varying according to the growing dis¬ 
trict but in general extending from the middle of April to the middle of 
July — have to be graded. Official standards have been laid down. These 
prescribe standards of quality, uniformity of type minimum weight of 
tubers and methods of packing and marking. The minimum weight of 
tubers allowed varies from seven-tenths of an ounce to one ounce according 
to the time of season and district. Tolerances are allowed for undersized and 
damaged tubers, and for earth and other foreign matters. The containcfrs 
may be sacks of 25, 30 and 50 kilos gross weight, or baskets of approved 
form. They must be marked with the type of potato — loiiig yellow, round 
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more important part than in Malta. This is because there has been little 
development of the market-garden industry, whereas in Malta it has been 
highly developed. In the latter island, market garden crops constitute the 
main money crops of the farmer, whilst in Gozo fattened animals, po\iltry 
and eggs at the present time form the chief sale products of the farms. 
Locally bred bulls are fattened for sale in Gozo, but in Malta the animals 
being fattened are usually imported. Cows’ or sheep’s milk is made into 
cheese, and poultry and eggs are shipped from Gozo to Malta for sale in 
large numbers. Some butter is also made but only very small quantities. 

Poultry, turkeys and guinea fowls are kept on the farms, mlich in 
the way poultry were kept in the farmyards of England some forty or fifty 
years ago. Tliey find their food from the refuse of the home and of the 
fields. Specialized poultry farming has not yet started, although there is 
a large local demand for both poultry and eggs. During the past five 
years there has been an average import of 375,000 dozen eggs and the 
imports have shown yearly increases. In 1929, the import w^as 148,000 
dozen valued at £7,957, whereas in 1933 the imports amounted to 659,762 
dozen valued at £18,645. The fowls are a mixed lot, and generally very 
undersized. Private individuals have imported stock from Australia, 
England and other countries, and eggs and birds have been sold from 
.such importations. In the farmyards, occasional signs of siu'h importations 
can be seen, but the general effects have not as yet been large. There is 
room for very considerable improvement, and with concentration and 
organization under experienced guidance, there is no reason why the 
poultry industry of the islands should not occupy a place of very con¬ 
siderable importance, Tlie whole industry, if it may be so called is at 
present unorganized and years behind the times. Private individuals point 
to the laudable efforts which they have made in this direction, but their 
experience has unfortunately not been widely disseminated, and it is only 
by State action that progressive development and organization will be 
achieved and the dissemination of knowledge amongst the farmers accom¬ 
plished. Those officially charged with the work of developing a poultry 
industry should, however, make every endeavour to profit by the valuable 
experiences already gained by private importers of pedigree stock, in respect 
of breeds which have proved suitable to the climatic conditions, and of feeding 
and housing. Imported White Leghorns and Rhode Island Reds have 
given good results in Malta, whilst Light Sussex, in view of their success 
elsewhere under tropical conditions, would also warrant serious trial. 

THE PRODUCTION AND EXPORT OP POTATOES 

Potatoes now constitute the main export from these islands. These 
exports are derived almost entirely from production in the Island of Malta, 
as the cultivation of potatoes in Gozo is limited to local requirements. 
Exports are chiefly from the spring crop which is grown from imported 
seed, but exports of the winter crop grown from locally-saved seed occur 
to a small extent. The spring crop begins in the early part of April and 
extends to the middle or end of June, whilst the winter crop becomes 
available in December-January. Some of these potatoes may be held 
over for export even to the end of March, but they naturally have 
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yellow, long white, round white or mixed, — and, when the national mark 
is used, with the name and address of the exporter. The National Export 
Institute may inspect consignments at all or any of certain points between 
the farm and the port, and there is thus complete control of export of early 
potatoes from Italy. During the past few years there has been a most 
marked change in the quality of th^ exports from Italy. Vegetable products 
received from Italy some years ago in the United Kingdom were inferior 
in quality and ungraded, whereas now they are amongst the best which are 
received. A determined effort has been made to ensure that the produce 
exported from Italy shall be worthy of the country, and the change that 
has taken place in the past few' years has been a remarkable achievement. 

The chief market for onions is in Holland, with Italv second, Tunis 
third, and the United Kingdom fourth. The dark skinned varieties are 
mainly grown and the volume of export and prices depend largely upon the 
production in Egypt and Spain. Ceylon should be explored as a market 
for Malta’s onions as the imports of onions into Ceylon in 1932 amounted 
to 25,169 tons. The United Kingdom also imports onions to an annual 
average value of about £2,000,000. Onions from Empire sources enjoy a 
preference of 10 per (ent. and if straw’-coloured onions of the “up-to-date” 
type could be grown at competitive prices^ there should be an ample market 
available provided that suitable grading and packing were regularised. 

Cumin seed is another important agricultural export from these 
islands, but I w'as surprised to find that exports of this commodity were 
not finding their way to Eastern markets. Ceylon, for instance, imported 
in 1932 a total of 12,491 cwt, of cumin seed. There should be a market 
here for produce from Malta. 

MARKET INTELLIGENCE 

At the present time there is no system of market intelligence, and 
neither exporters, middlemen, nor farmers have any clear idea of the values 
ruling for produce, for either the export market or for the more important 
home market. It is clear that the methods of marketing in Malta should 
be modernized, and brought into line wuth the systems in practice else¬ 
where. A definite system of market intelligence should be established 
w'hereby the ruling prices at defined centres may be made available to 
producers either by notification at the Police Stations or Central Markets. 
Such a system should lead in due course to the development of organized 
produce exchanges which arrange for full publicity as to the quantity and 
quality and prices of goods sold by private treaty. 

CO-OPERATIVE ASSOCIATIONS 

This leads to the consideration of the lack of associations of growers 
for dealing direct with exporters^ markets, etc. Some move in this direc¬ 
tion has been made recently, but as far as could be gathered from the 
promoters the proposed co-operative movement has no clearly defined 
objective. The promoters clearly contemplated far too much at the initial 
stages. Financial resource's were also lacking and their proposed opera¬ 
tions were to cover too large a field. 
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Co-operative organizations must have from the outset vvdl defined 
and limited objectives and large trading operations should only be attempted 
after experience has been gained. Such organizations require guidance 
at the outset from persons experienced in co-operative work, and to make 
attempts unguided is certain to result in disappointment and probably in 
failure. A study of the experiences of prcKlucefrs of co-operative associa¬ 
tions, of which there are many examples in the Empire, would be com¬ 
mended to those interested in the establishment of producers* co-operative 
societies in Malta. 

THE MAIN PROBLEMS 

The establishment of an Agricultural Rank has also been advocated, 
but there has been considerable confusion as to the operations such a 
Bank should undertake and between long term credit for land purchase 
or for permanent improvements and short term credit on crop privileges 
for every day working expenses. The small farmers rarely have banking 
accounts and carry on financial operations through the wholesalers to 
whom they supply their produce for sale on ( ommission or direct sale 
and from whom they secure domestic and agricultural supplies. Many 
of the transactions are on credit, and accounts are rarely rendered or 
closed. There is little doubt that such a system requires to be modernized 
and that wholesalers should be required by law to keep accounts and sub¬ 
mit regular statements to their clients. 

Finance for short term credit should be provided through co-operative 
credit societies, but the existing law limiting interest rates to 6 per cent, 
would make any rapid advance in this direction impossible except by means 
of the collective savings of the farmer members themselves. Such societie^s 
should be permitted, however, only if formed under statutory registration 
and subject to Government inspection and audit. Without proper super¬ 
vision and guidance from a Government Officer specially charged with such 
supervision, sound progress could not be made, and even with it progress 
would have to be slow and built up step by step on solid foundations. 

AGRICULTURAL PRODUCE LEGISLATION 

In certain countries, Agricultural Produce Legislation has been estab¬ 
lished which prescribes that every person carrying on the trade or business 
of buying or selling (including middlemen), or of buying or exporting 
agricultural produce, shall be required to take out licences. Such licences 
are annual, and have to be published for general information. The licen¬ 
sing authority may withhold the issue of lir'cnres, and the applicant is 
given a certificate in writing of such refusal. Every licensed produce 
dealer is required to affix a notice board to his premises with the words 
'‘Licensed to deal in Agricultural Produce*’, his name in full, and the 
number and class of his licence. Such produce dealers have to keep books 
in the prescribed form, giving the date of each purchase, its description, 
weight, quantity purchased, and the price paid for the same. Power is 
also given to appoint inspectors of produce and to define their duties and 
to appoint store houses or places where the work of inspection, classifi¬ 
cation, grading and marketing of specified agricultural products intended 
for export may be performed. 
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As far as the export trade of Malta is concerned, it would seem desirable 
at present to concentrate on improviiij^ the existing system so as to confine 
export to licensed exporters, to provide that grading shall be done or 
supervised by licensed graders or packers, that all packages shall be marked 
with identification marks of the packers, and that if the produce falls below 
grade, the merchant should have a legal claim against the packer. 

In brief, I would recommend that legislation should provide for the 
following : 

(i) An Agricultural Produce Ordinance. 

(ii) The Ordinance should be short and the PIxecutive Authority given 
powers to make regulations under it and power to apply its 
provisions by order to any agricultural product which it is deemed 
fit to include within the scope of the Ordinance (potatoes and 
onions might l>e dealt with in the first instance.) 

(iii) Inspei'tors appointed by the (iovernment would be appointed to 

exercise powder of inspection under the Ordinance and a chief 
inspector should also he designated. 

(iv) The duties of an inspector should be defined by the regulations. 

(v) The control of imports of seed for articles intended for export 

should be providc'd for. (This might be done by permits from 
the Superintendent of Agriculture.) 

(vi) Exporters and commission agents should be licensed and an export 

control warehouse provided for. 

(vii) Packers should also be licensed and controlled and the establish¬ 

ment of licensed packing houses provided for. 

(viii) Packing houses when erected should be constructed and equipped 
in accordance with the regulations. 

(ix) Persons in control of licensed packing houses should also be 
licensed and in possession of certificates of competency issued bv 
the approved authority. 

(x). Licences for travelling buyers (brokers) should also be provided 
for. 

(xi) Licences should be renew^able annually and provision should be 
made for their being revoked bv breaches of the regulations with 
a right of appeal to the Exe^'utive Authority. 

(xii) Weights of packages and of consignments should be those of 
licensed weighers. 

(xiii) Power should be given for the collection of fees for the inspection 
of exported produce. 

(xiv) Penalties for breaches of the Ordinance and its regulations should 
be provided for. 

(xv) The regulations would define the grades and methods of packing 
prescribed and places at which inspection should take place. 
(Grade definitions should he made only after close and careful 
study of the trade requirements of the chief importing countries). 
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MEETINGS, CONFERENCES, ETC. 

IMPERIAL INSTITUTE 


REPORT ON GINGER FROM CEYLON 


T he samples of ginger which are the subject of this report were 
forwarded to the Imperial Institute by the Director of Agri- 
culture. 

The materials had been prepared without the use of sulphur 
or lime, in accordance with a suggest ion made by the Imperial 
Institute, and it was desired to ascertain their quality and market value. 
It was indicated that a small lot of the ginf^^er was available for immediate 
shipment and that eventually larger quantities could be supplied. 


DESCRIPTION 

Grade i.—Weight 2 lb. 

Rather uneven hands up to 3} inches long, together with many 
smaller pieces of an average length of 2 inches. On the whole the hands 
were fairly well scraped. The ginger was unbleached, and of uniform 
buff colour, A fe\v of the hands were fairly bold and plump, but many 
of the smaller pieces were thin ^nd lacking in plumpness. On the whole 
the ginger was rather hard. The fracture was generally fibrous, and 
internally of pale straw colour. Tlie aroma, pungency and flavour were 
good. The material was very similar in appearance to the sample ‘^No. 1 
(Whole: sulphur cured)” dealt with in Imperial Institute report of the 
15th August 1933, which however had been prepared with sulphur dioxide 
and was therefore unmarketable. 

Grade 2 .—Weight 2 lb. 

This sample contained a few hands of ginger measuring up to 3 inches 
in length, but consisted mostly of pieces 1 to inches long. On the 
whole it was fairly well scraped, but of somew’fiat poor appefarance, lacking 
in boldness, and hard. The ginger was unbleached, and of uniform buff 
colour. The fracture was generally fibrous, and varied in colour from 
cream to straw. The aroma, flavour and pungency were good. 

Apart from the smaller of the pic?('es the ginger was generally 
similar in appearance to the above sample of Grade 1. 

COMMERCIAL VALUE 

The samples were submitted to a firm of g-injjer brokers in London, 
who stated that Grade 1 was almost equal in value to the best Nigerian 
ginger now coming into the market, and should be currently worth about 
55s to 60s per cwt., whilst Grade 2 would probably command about 45r 
to 50s per cwt. (spot, London). 
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The firm stated that in their opinion the two samples had been pre¬ 
pared on the right lines, and that the next step would be to introduce 
the material to users of ginger in the United Kingdom, as Ceylon ginger 
is practically unknown on the market. They expressed their willingness 
to receive an immediate shipment, as prices are likely to remain firm for 
the next few months, and stated tiiat evt^n if the quantity at present 
available only amounts to ^ ton they would have no difficulty in obtaining 
a suitable price for it, if equal in quality to the present samples. 

REMARKS 

In view of the good quality of these samples and the opinions expressed 
by the firm of brokers to whom they were submitted, it is suggested that 
the ginger now on hand should be immediately shipped to London for sale. 
Information should be furnished to the Imperial Institute as to the quan¬ 
tities which might be expected to become available annually if a remune¬ 
rative price is obtainable. 


REPORT ON GANNA FLOUR FROM CEYLON 


T he samples of Canna flour which are the subject of this report 
were forwarded to llie Imperial Institute by the Director of 
Agriculture. 


DESCRIPTION 

Class A .—Weight 3 lb. 

Fine powder and granules, of poor white colour. 

Class B.—Weight 7^ lb. 

A buff-coloured, fine powder. 

RESULTS OF EXAMINATION 

The samples were examined with the following results, wliirh are 
shown in comparison with those obtained for a commercial sample of No. 1 
grade of St. Vincent arrowroot: 



Present samples 

St. Vincent 


of Canna 

1 flour 

arrowroot (No. 1 




grade) 


Class .4. 

Class B, 



per cent. 

per cent. 

per cent. 

Moisture 

170 

14 1 

15 9 

Crude Proteins 

0 4 

19 

0 1 

Fat 

0*1 

0*2 

0 2 

Starch (by acid hydrolysis) 

75 1 

67 9 

78-7 

Other Carbohydrates etc. (by 




difference) 

7 1 

12*2 

4 9 

Crude Fibre 

0 1 

12 

0*1 

Ash 

0*2 

2 5 

0 1 
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On boiling 10 grams of Ihe Class A flour with 100 c.c. of water, a 
jelly was obtained of apprt'ciably firmer consistence than that yielded by 
ihe St. Vincent arrowroot, although inferior to the latter in colour. The 
(lass 1^ flour under the same conditions yielded a light brown gelatinous 
mass, lacking in firmness and quite distinct in character from the jellies 
produced by arrowroot and other starches of good quality. 

The foregoing results show that the Class A flour represents 
a product of fair quality containing a good percentage of starch, but the 
amount of crude protein present is rather high. More thorough washing 
in the course of preparation should yield a product of more satisfactory 
colour and with a lower protein content. 

The Class B flour was of very low quality and would not be of com¬ 
mercial interest in the United Kingdom. 

COMMERCIAL VALUE 

The material (Class A) was submitted to a firm of merchants in 
London, who after oopsulting several manufacturers regarding its possibi¬ 
lities reported that these firms are wdl suited with their present supplies 
of starches and showed little interest in anything new. Canna flour was 
at one time markefted in the United Kingdom under the name “Queensland 
arrowroot”, but the merchants stated that there is at present no demand 
for it as an arrowroot and in their opinion the product would have to 
compete with tapioca flour, cornflour, etc., the current prices of which in 


l-ondon are as follows: 


per cwt. c.i.f. 

Tapioca flour. 

Best 

13s 


Medium 

lls 


Low 

6s 

Cornflour, 

Best 

8s 


Good 

7s 6d 


REPORT ON BANANA FLOUR FROM CEYLON 


HE samples of banana flour which are the subject of this repori 
I were forwarded to the Imperial Institute by the Director of 
JL Agriculture. 

DESCRIPTION 

Class A .—Weight 3^ lb. 

A buff-coloured, fine powder. 

Class jB.—W eight 3f lb. 

A light-brown, fine powder. 
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RESULTS OF EXAMINATION 


Tlie samples were examined with the following results: 



Class A 

Class B 


per cent. 

per cent. 

Moisture 

13 6 

13 7 

Crude Proteins 

3 4 

3 4 

Fat 

0*4 

0*1 

Starch (by acid hydrolysis) 

59-2 

62-5 

Other carbohydrates etc. (by difference) 

20 9 

16*9 

Crude Fibre 

0*8 

1-3 

Ash 

1-7 

21 

Nutrient Ratio 

1 :23-8 

1 :23 4 

Food Units 

90 

88 


These results show that both samples are of normal composition. 

COMMERCIAL VALUE 

The flours were submitted to a firm of brokers in London, w'ho reported 
as follows: 

“At one time, we had an enquiry for banana flour from the larger 
chocolate manufacturers in this country, and they were doing all they 
could to obtain some of this product. We therefore wrote to them 
when we received your first letter, and have just received replies from 
them saying they no longer use this, but they are sending the samples 
to their analyst and if at any later date they have any proposal to put 
before us, they will communicate with us. 

‘ ‘ We are now working in other directions and will write you again 
if we can give you any encouragement, but we fear that we shall not 
be able to advise the authorities in Leylon to produce this article.** 

REMARKS 

It will be seen from the report quoted above that the brokers are making 
lurther enquiries regarding the possibility of marketing banana flour in 
London, but it is doubtful whether tlie preparation of the product in Ceylon 
for shipment to the United Kingdom can be recommended. Tliere is only 
a limited demand for banana flour in this country and users generally prefer 
to have it prepared here according to their own requirements from imported 
dried chips, as flour can thus be made of any degree of fineness; moreover 
it reaches the consumer in a fresher condition and retains its flavour in a 
more satisfactory manner. 

Dried banana chips of good quality are therefore more marketable than 
the imported flour, but a firm of importers who were consulted regarding 
the currefnt price of the chips reported that at present no business is being 
done in the material. The nominal value in London is now about £25 per 
ton, but the price is subject to wide fluctuations and is often very much 
lower. 

The prospects of marketing banana chips in London at present are 
thus not very promising, but if it be desired to follow the matter up a 
representative sample of 14 lb. of chips might be sent to the Imperial 
Institute for submission to importers with a view to obtaining a trial order. 
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Banana chips must be ol first-class quality; inferior and weevilly 
material can only be sold at a very low price for cattle feeding. They arc 
prepared in tlie following manner; 

Fully grown unripe (or “three-quarter ripe”) fruit is peeled, and then 
thoroughly dried by heat, usually alter being cut lengthwise into slices. 
The dried product should contain not more than 10 per cent, of moisture, 
il it contains an appreciably greater proportion its keeping properties will 
be less satisfactory. 

The peeling of green bananas presents a little difficulty, but it is facili¬ 
tated if the fruit is first immersed in very hot (not boiling) water. Ordinary 
steel knives must not be used for peeling, as these cause discolouration of 
the product. Nickel knives can be used, and it is stated that stainless 
steel can safely be employed; whilst knives made of bamboo are quite 
satisfactory. 

llie dried chips can be shipped satisfactorily in jute sacks. Weevils 
apparently do not get into the product in the course of transit, and good 
chips wh^ stored in the United Kingdom do not develop weevils. 


BANANA FLOUR* 


S to the uses of banana flour, it may possibly be utilized in 

A textile and glue manufacture. A flour yielding a viscous starch 
is then required. Laboratory tests of viscosity, however, as 
well as a practical test in the factory, have shown that banana 
flour does not answer the requirements and that il is in this 
respect decidedly inferior to good cassava flour, used for purposes of com¬ 
parison. 

The food value of banana flour has also been tested. Since fresh 
bananas are rich in vitamin A and also contain vitamin C, the flour might 
be expected to contain the same food values. This is indeed the case, but 
the flour contains a much smaller quantity of vitamins than the fresh fruit. 
The content is more or less the same as a good wheat flour; it is greater 
than oat flour, but less than maize flour. Too much stress must not 
accordingly be laid on this point. 

The food value of banana flour lies in the fact that it is easily digested, 
and for that reason it is used in certain infant and invalid foods. 

The writer investigated the consumption of banana flour in various 
countries, but the results were hot encouraging. Banana flour is used in 
prepared foods only in Germany, France, and Czechoslovakia, and there 
only by a very few factories. ^ 

The quantity of foodstuffs in which this flour is used is too small to 
absorb imports of any size. There is accordingly no point in encouraging 
an industry which would probably find no market. 

* Eirtracted from The IntetnaUcnat Review of Agfituliure, No. 6, May, 1984. 
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COCONUT RESEARCH SCHEME 
(CEYLON) 


BOARD OF MANAGEMENT 

Minutes of the Twenty-fourth Meeting of the Board of Management, 
Coconut Research Scheme, held at Bandirippuwa Estate, Lunuwila on 
June 1, 1934, at 11 a.m. 

Present. —Dr. VV. Youngnian, Director of Agriculture, (in the Chair), 
Messrs. C. H. Collins, C.C.S., Treasury Representative, Austin Ekanayake, 
J. L. Kotalawala, M.S.C., F. A. Obeyesekere, M.S.C., G. Pandittesekere, 
J.P., U.P.M., Gate-Mudaliyar A. E. Rajapakse, M.S.C. and Dr. R. Child, 
Chief Technical Ollicer, who acted as Secretary. 

Apology for absence was received from Mr. A. W. War burton-Gray. 

1. MINUTES 

Fhe Minutes ol the Twenty-third Meeting of the Board of Manage¬ 
ment held on March 16, 1934, were confirmed. 

file Board’s decision arrived at by circulation of papers to sanction 
the cost of printing the rules of the Provident Fund in the Government 
Gazette, was reported for record in these Minutes. 

2. BOARD OF MANAGEMENT 

The Chairman reported that Mr. A. W. \\ arburton-Gray had been 
re-nominated by the IManters’ Association of Ceylon to serve on the Board 
for a further period of tliree years from April 8, 1934. 

3. STAFF 

rhe Board decided as a special concession to allow Mr. Pieris the 
Geneticist study leave to proceed to England for an approved course. 

The Board approved of the following appointments : 

Technical Assistant to Geneticist: Mr. C. L. de Zylva, from December 1, 

1933. 

Technical Assistant to Technological Chemist: Mr. S. Ramanathan, B.Sc. 
from February 16, 1934. 

Technical Assistant to Soil Chemist: Mr. E. Chinnarasa. from March 4, 

1934. 

ESTATE 

The Estate Progress Reports from May 1933 to April 1934 were all 
approved by the Board. 



124 


MISCELLANEOUS 

I'he Chairman read a letter addressed to the Board from a Ceylonese 
Firm in Kobe, Japan, in which the writer put forward the view that there 
was scope for propag^anda of coconuts and coconut products in Japan. The 
Chief t echnical Officer was instructed to forward a copy to the Registrar- 
General and Director of Commercial Intelligence, and to the Chilaw and 
Kurunegala Planters’ Associations and to intimate that the Board had no 
objection to the fullest publicity being given to the letter. 

Correspondence with the Registrar-General concerning publicity for the 
Scheme in the forthcoming “Annual General Report for 1933 on the 
Kconomic, Social and General Conditions of the Island”, was discussed. 

VISITORS* DAY AT BANDIRIPPUWA 

The Chief Technical Officer reported that according to the decision 
of the Board at the last meeting he had, in consultation with the Chilaw 
and Kurunegala Planters’ Associations fixed the third Wednesday in each 
month as Visitors’ Day. The Board approved and decided that an adver¬ 
tisement to that effect might appear in the local Press. 
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TEA RESEARCH INSTITUTE 
OF CEYLON 

Minutes ot the Meeting of the Board ol the Tea Research Institute 
of Ceylon, held in the Ceylon Chamber of Commerce Rooms, Colombo, 
on Saturday, the 14th July, 1934, at 10.30 a.m. 

Present, —Mr. James Forbes (Jnr.), (Chairman), Col. T. G. Jayc- 
wardene, V.D., M.S.C., Messrs. B. M. Sehvyn, C. K. Hawes, D. H. 
Kotalawala, M.S.C., D. T. Richards, j. C. Kelly, F. L. Fraser, j. D. 
Hoare, A. \\\ L. Turner (SccretaryJ and by invitation Dr. Roland V. Norris 
(Director, lea Research Institute) and Mr. j. VV. Ferguson (Visiting Agent). 

Absent .—The Hon’ble the F'inancial Secretary, the Director of Agri¬ 
culture and Mr. R. G. Coombe, M.S.C. 

Notice calling the Meeting was read. 

The Minutes of the Meeting of the Board of the Tea Research Institute 
of Ceylon, held on the 12th April, 1934, were confirmed. 

1. MEMBERS OF THE BOARD OF THE T. R. L 

The Chairman welcomed Mr. j. C. Kelly who had recently returned 
from leave. He thanked Mr. j. VV. Thompson iof the services he had 
rendered while acting for Mr. Kelly. 

Announced that Mr. A. G. Baynham had resigned from the Board 
because he was shortly retiring from Ceylon. The Planters' Association 
of Ceylon had elected Mr. j. D. Hoare to fill the vacancy. He added tliat 
Mr. Hoare had only been elected tlie previous day, and he had given proof 
of his great interest in the institute by attending this Meeting in response 
to a telegram sent him the previous day. 

A vote of thanks was accorded to Mr. Baynham for iiis services. 

2. FINANCE SUB-COMMITTEE 

Mr. j. D. Hoare was elected to this Committee vice Mr. A. G. Baynham 
resigned. 

3. AMENDMENT TO ORDINANCE NO, 12 OF 1925 

Cess ,—The Chairman announced that the Amending Ordinance pro¬ 
vided for a Cess of 14 cents per 100 lb. of exported tea until the 31st 
December, 1938. It had been passed by the State Council on the 27th 
June, 1934. 

4. SENIOR SCIENTIFIC STAFF 

(a) Director's Privilege Leave ,—Announced that the Director's appli¬ 
cation for leave out of Ceylon on urgent personal affairs from the 22nd 
August to 7th October, 1934, ue, 6^ weeks was circulated to the Board 
on the 22nd June, and all Members were in favour of this leave being 
granted. 
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This findings was confirmed. 

(b) Entomologist. —The Chairman stated that as the Board was now 
certain of the 14 cents Cess until the end of 1938, the appointment of an 
Entomologist might l>e reconsidered. He pointed out that Mr. Redman- 
King's Agreement did not expire until the 9th December, 1934, and perhaps 
the Board would consider his re-appointment. 

Mr. King’s re-appointment was agreed to unanimously. 

(c) Plant Physiologist — Mr. F. R. Tubbs. —The Chairman explained 
that the Finance Sub-Committee recommended that when Mr. Tubbs 
proceeds on leave on the 31st October, 1934, his work should be divided 
between Dr. Gadd and Mr. Eden. 

This was agreed to. 

(d) Acting Entomologist. —The Chairman explained that Mr. Tubbs 
had been acting as Entomologist in addition to his own duties as Plant 
Physiologist and that when he proceeded on leave, there would be a short 
interregnum between his departure and the arrival of tlie Entomologist. The 
Finance Sub-Committee recommended that Mr. Austin should carry on the 
routine work of this department during the interregnum. 

This was agreed to. 

(e) Biochemical Work. —A vote of thanks was recorded to Mr. T. Eden 
for having acted as Biochemist before the arrival of Mr. J. Lamb, the 
Tea Technologist. 

5. BUNGALOWS 

The Director reported that the walls of three Junior Staff Bungalows 
were now about 5 feet high and the site for the fourth Bungalow had been 
cut. He added that the new quarters near the Factory had progressed 
satisfactorily and the work of fixing the roof was in hand. 

The affixing of the Institute’s seal to the plans and specifications of 
the new bungalows was confirmed. 'Fhc seal w^as affixed on the 12th 
May, 1934. 

6. THE VISITING AGENT’S REPORTS 
ON ST. COOMBS 

The Visiting Agent’s* Reports, dated the 11th April, 1934, and 29th 
June, 1934, copies of which had been sent to each Member of the Board 
were considered separately. 

7. CONFERENCE WITH THE COLOMBO TEA 
TRADERS’ ASSOCIATION 

The Director stated that another Conference had been held in Colombo 
cn the 31st May, 1934, when the following matters had been discussed: 

(a) Tea Tasters' Terms. —A glossary of the terms used by various 
tasters had been drawn up and later circulated to members of the 
Tea Traders’ Association for comment. Many replies had been 
received and a review of these would shortly be published in *^The 
Tea Quarterly"*, 
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(bj Tasting of Expenmental Teas .—Methods had been discussed for 
obtaining^ greater precision in reports on experimental teas and 
arrangements made for tasters to meet at regular intervals and 
examine such teas collectively, 

8. CONFERENCE 1935 

1‘he Chairman suggested that the Biennial Conference of the Institute 
should be held at St. Coombs Estate in February, 1935. 

This was agreed to. 

The Chairman also expressed the hope that Members of the Board 
and others would send in suggestions with a view to make the Conference 
as interesting as possible. 

9. SMALL-HOLDINGS 

The Chairman stated that Mr. Illankoon, the Small-Holdings Officer 
had suggested that prizes sliould be offered to the Small-Holders in the 
Cda-Palata Division in order to encourage them to further efforts. He 
pointed out that no extra vote w'ould be required because such prizes could 
be given out of the Small-Holdings vote. 

It was agreed that Rs. 250/- could be set aside for this purpose. 

The Meeting terminated with a vote of thanks to the Chair. 

A. W. L. TURNER, 

SecYetary. 
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DEPARTMENTAL NOTES 


TWO WEEVIL PESTS OF MANGO LEAVES 


J. C. HUTSON. B.A.. PM. D.. 

GOVSRMMKNT tHTOMOLOGlST 


AND 


E. DE AL.W1S 

ASSISTANT IN EN TO MO LOGY 


M ango trees of various ages ranging from young grafted 
plants in nurseries to older trees in full-bearing have been 
attacked recently in different parts of the Island by two small 
leaf-eating weevils. 'Fhese Insects have hitherto been regarded 
only as minor pests of mango leaves in Ceylon, but within 
the last year or so they have rapidly become sufficiently numerous to cause 
appreciable damage to young leaves and the growth of young plants has been 
severely checked. Both these weevils were recorded by Fletcher (1914) 
as being occasional pests of mango leaves in India and brief notes were 
given of their habits, but in view of their rather sudden increase in Ceylon, 
due perhaps to the temporary absence of their natural enemies, it has been 
found necessary to make a preliminary study of their habits with a view to 
suggesting control measures. 

The following notes are given at this stage of the investigation for 
the guidance of those interested in mango cultivation, and coloured plates 
illustrating the various stages and type of damage are included so that 
these pests may be recognised and prompt measures be taken to control 
them whenever they are noticed. Their small size and great activity in the 
weevil stage often makes it difficult to connect them with the damage 
caused, but recejit observations in various parts of the Island have indicated 
that both of these species are far more widely distributed than is generally 
realised. The leaf-cutting weevil has been prevalent at Peradeniya during 
the past year or so and has been recorded in a few other localities in the 
wet zone. The flea-weevil has been very numerous recently in some mango 
plantations in the northern dry zone and has occurred as a minor pest at 
Peradeniya and other wet districts. 


Ihey have rarely been found attacking the same trees simultaneously, 
but in cases where they do so, they seem to keep strictly apart, at any rate 
for the purpose of egrgf-laying. These two insects, although both belong 
to the large group of weevils, bear but little superficial resemblance to each 
other; they have, however, somewhat similar habits of feeding, both in the 
adult and larval stages. 




The Mango Leaf-cutting Weevil (Deporaus nmrginatm Pasc.) 

Fig. 1. Weevil, x 10. Fig. 2. J^'ully developed egg X IS. Fig. 8. Young larva, 
X15. Fig. 4. Full-grown larva, x 10. Fig. 5. Pupa, lateral view, X10. Fig. 6, 
Mango shoot, showing damage. Fig. 6a. Feeding damage, two weevils on leaf. Fig. 6b. 
Weevil cutting leaf. Diagrammatic view of blotches starting from egg spots. Fig. 6c. 
Mutilated leaf; others at top of shoot. Fig. 7a. Small portion of leaf enlarged, showing 
egg-spot at a, and part of migrib removed to expose egg in situ at h. 
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1. THE MANGO LEAF-CUTTING WEEVIL 

(Deporaiis marginatus Pasc.) 

Reports have been received from time to time over a period of several 
years that portions of the young^ leaves of mango trees were being cut olf 
in the very characteristic manner described elsewhere and it was suspected 
that this weevil might be responsible for the damage but, in the absence of 
any specimens or of any definite observations, no investigation could be 
undertaken. During 1933, however, it was noticed that the young shoots 
of some young mango trees at Peradeniya were being badly spotted by small 
weevils which seemed to be identical with the Indian species Eugnamptus 
marginatus. This provisional identification w'as subsequently confirmed by 
the Imperial Institute of Entomology under the more recent name Deporaus 
marginatus. 

About the same time that the young trees were being attacked it was 
observed that the ground in the grafted mango nurseries w’as being strewn 
with portions of cut leaves. Here and there weevils were actually seen at 
work and a few were captured and confined in a breeding cage with a young 
shoot or head of mango leaves. Within three hours every leaf on the 
shoot had been cut off and a fresh shoot put in with the weevils overnight 
was similarly mutilated by next morning. In every case a few eggs were 
found to have been laid in each leaf before it was cut off, as will be indi¬ 
cated below\ 

Fletcher (1917, p. 219) records this weevil as occurring throughout 
India, and the same author (1919, p. 197) ret'ords the adults as defoliating 
Butea frondosa at Debra Dun. In Ceylon this w^eevil has been recorded 
only from mango leaves. 

LIFE-HISTORY AND HABITS 

JVeeviJs .—These small slender weevils (Figs. 1 and 6a) feed on the 
young foliage by eating away small portions of the epidermis and leaf 
tissues, the injured areas drying up and turning brown, so that the leaves 
sometimes become badly spotted and then curled up or distorted (Fig. 6a). 
When the weevils are numerous they seem to concentrate on certain leaves 
for feeding, so that these leaves eventually shrivel up, and the females 
go to fresh young leaves for egg-laying. After feeding in this way for about 
a week after emergence, the weevils mate and the females start laying eggs. 

Tender but well-developed uninjured leaves are selected by an egg- 
laying weevil, which first of all cuts a small semi-circular slit with her 
proboscis almost invariably clo.se to either side of the midrib (fig. 7a). She 
then excavates a small pit extending under the midrib and then turns 
round and inserts an egg into the pit, the egg usually lying inside the fleshy 
part of the midrib with its long axis parallel wu*th the midrib (fig. 7b); the 
small upper flap of leaf tissue then shrinks up slightly and seals the mouth 
of the pit. The egg is thus well protected inside the midrib, and the 
sealing of the pit prevents it drying up during the subsequent withering of 
the cut leaf. These egg punctures may be seen as minute dark spots on 
cither side of the midrib (fig. 6b), and are usually to be found on the upper 
surface of a leaf. Examinations of 500 egg-spots have indicated that only 
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about 11 per cent, are made on the under surface. Fig*ure 7a shows an egg- 
spot much enlarged, and figure 7b shows a portion of the midrib cut away 
to expose the egg in situ. 

It has been observed that if the mango shoot bears small to medium- 
size leaves, about 5 to 6 inches long, the weevil usually deposits about 5 
or 6 eggs, in the manner indicated above, in the outer three-quarters of a 
leat, but not usually in the last inch or so where the leaf gradually tapers 
to a point. The female after completing her oviposition in the first leaf, 
then cuts the leaf straight across with her mandibles, usually working in 
from the edges toward the midrib, which is then cut through so that the 
outer portion of the leaf falls to the ground, leaving about a quarter of 
the leaf blade attached to the stalk (Fig. 6b). 

In the case of varieties of mango bearing large broad leaves about 
10 inches long, the weevil may either lay up to about 12 eggs in the outer 
portion and then cut off most of the leaf, or she may lay 5 or 6 eggs in 
the outer 3 or 4 inches and then cut off this portion. Then the same 
weevil, or possibly another one, finding that then* is still more than half of a 
large and tender leaf still available for oviposition, proceeds to lay a few 
more eggs in the outer part of the mutilated leaf and cut off another section, 
leaving 2 or 8 inches attaclicd to the stalk. Occasionally a leaf is found 
with the sides cut through and hanging by the midrib, as shown in figure 6b. 

Observations made on 100 cut portions of leaves indicate that the 
weevils usually lay nearly 2 eggs for every inch of midrib length, the eggs 
being generally spaced fairly well apart so as to give the larvae room to 
develop without interfering with each other. Sometimes two egg-spots 
may be quite close together on opposite sides of the midrib, but since each 
leaf-mining larva keep.s to its own side of the midrib there is no invasion of 
each other’s “blotch” or feeding area. Figure 6 shows the type of damage 
done by this weevil. The feeding damage is shown on the left at 6a, while at 
6h the leaf is being cut through. The galleries of young larvae and blotches 
of older ones are shown in a diagrammatic form, as though the leaf had 
not been cut through. Ordinarily however the cut leaf falls to the ground 
with the eggs in it and the subsequent development takes place away from 
the tree, as explained below. A cut leaf is shown at 6c and other cut 
leaves are shown at the top of the shoot. 

Records of only three separate pairs of weevils are available so far, 
and these indicate the three males lived for about 12, 13 and 7 weeks 
respectively while the three females lived for about 12^, 12 and 12 weeks, 
during which periods they laid 218, 74 and 109 eggs respectively. These 
weevils were kept supplied with fresh young and tender leaves at frequent 
intervals and the females laid a few eggs almost daily throughout the greater 
part of their lives. No feeding or egg-laying has been observed on old 
mature and hard leaves. 

Eggs.—Thtse are very small, whitish, somewhat cylindrical and rounded 
at both ends when freshly laid (Fig. 7b). They turn pale-yellow just before 
hatching and the body divisions of the grub can be seen through the egg¬ 
shell (Fig. 2). The eggs hatch in about 2% to 3 days. 
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Larvae. —The, newly-hatched larvae (Fig. 3) are very small, whitish, 
somewhat flattened and apparently legless, with small heads and jaws 
especially adapted tor their mining habits. On hatching they bore into 
the leaf tissues on either side of, and away, from the midrib, mining between 
the two leaf surfaces. The mines start as sJiort whitish galleries (Fig. 6b), 
but soon widen out to form irregular blotches (Fig. 6b) on the withering 
leaves which gradually become shrivelled up, partly ow'ing to the natural 
withering after severance from the plant and partly as a result of the larval 
feeding. 

The full-grown larvae are about 5 m.m. long, pale-yellow and slightly 
flattened (Fig. 4), and are fully developed in about 7 or 8 tlays. They then 
bore their way out of the withered leaves and burrow into the soil, where 
they construct small ear them cells just under the surface. They moult for 
the last time and change into the pupal stage within their cells in about 
another 3 or 4 days. 'Phe total larval period is about 10 to 12 days, 
including the pre-pupal period. It has not been possible to ascertain at 
present how many times the larvae moult during their development. 

The larvae seem to be able to complete their development in leaves 
which are quite shrivelled up, provided that there is sufficient moisture 
available. In this connexion it may lie of interest to note that so far this 
weevil has been found on mango leaves only in the wetter districts where 
there is sufficient moisture for most of the year to prevent the cut leaves 
drying up too rapidly. It seems doubtful, in view of the normal development 
of the larvae in withering leaves, whether this weevil will ever become 
established in the dry zone owing to the lack of adequate moisture during 
long droughts, unless it modifies its habit of cutting off egg-infested portions 
of the leaves, thus enabling the larvae to develop in growing leaves on the 
trees, as do the larvae of the flea-w'eevil mentioned elsewhere. Leefmans 
(1930 and 1931) records on lea in Sumatra a related species (Eiignamptns 
hirsutus) which does not cut off the leaves anil the larvae are able to develop 
on the plants. 

Pupae .—The newly-formed pupae are shining white, but gradually 
turn pale-yellow. After about a week the pupa undergoes a further change 
in colour, and the eyes, proboscis, antennae, legs and wings gradually 
darken until, just before the emergence of the. weevil, they are all blackish, 
wdth the remainder of the body pale-yellow, as showm in Figure 5. The 
pupal stage occupies about 11 to 12 days and the newdy-emerged w^eevils 
soon attain their normal colour (Fig. 1), and start feeding soon after 
emergence. 

Fletcher (1917 p. 79) records that the larvae of Engnampius marginafus 
rest in the soil from September to March and .April, and the same author 
(1918, p. 99) mentions that these larvae sometimes remain underground in 
a resting state for more than a year. This habit has not been observed so 
far under Ceylon conditions. 

LIFE-CYCLE 

This ranges from 23^ to 27 days with an average of about 24J days for 
22 individuals in capitivity. It is not known at present whether this weevil 
can breed continuously throughout the year in Ceylon, but it is apparently 
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able to breed rapidly during the periods of leaf production, and then the 
weevils of the last generation may be able to tide over the interval until 
a sufficient supply of young leaves ;s available, since they have been found 
to live for at least 3 months in breeding cages when kept supplied with fresh 
leaves. 


CONTROL 

The trees, especially the young foliage, should be sprayed as soon as 
the first sign of leaf-spotting or cutting of leaves is noticed. For this 
purpose, lead arsenate at the rate of 1 oz. to 2 gallons of water can be used, 
the spray being applied mainly to the younger leaves so as to wet them 
thoroughly. All cut leaves should be collected daily from the ground under 
the trees and burnt immediately to prevent further development of the 
immature stages. 
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The Mango Flea-Weevil (Rhynchaetius numgiferae Mshl.) 

tig. 1. Weevil, X15. Hg. 2. Weevil, side view in outline, showing hind leg. Fig 3 
Egg in leaf tissue, X20. Fig. 3a. Outline 9 f egg x20. Fig. 4. FulFgrown larva, x 15* 
Fig. 5. Pupa, ventral view. xl6. Fig, 6. Young mango shoot, showing weevils feeding 
at a, eggs in leaf at h and pupal cell in blotch at c. Fig. 7. Older leaf, showing 
withered tip at a, old blotch with pupal cell at h. Younger blotches an shown at edges 
of leaf, ** 
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2. THE MANGO FLEA-WEEVIL 

(Rhynchaenns mangiferae Mshl.) 


T his is a smaller insect than the leaf-cutting weevil (Deporaus 
margiuatus) mentioned previously, but when numerous it is able 
to cause considerable damage, both in the adult and larval stages, 
to the young leaves of mango trees. It was first recorded in 
India by Fletcher (1914, p. 834) as the “Mango leaf-boring 
weevil“, and was subsequently described by Marshall (1915) as a new species, 
Rliynchaovis [Orcliesics) mangifeme, it is said to be widely-distributed in 
South India where it is sometimes a bad pest of mango leaves, but is less 
common farther north. It was first reportt^d as a pest in Ceylon in Marcli, 
1930, wdien specimens were received from tlie Jafliia district of the Northern 
Province, as damaging the blossoms and young leaves of mango. Recent 
observations by the senior author during the early part of 1934 have 
indicated that this weevil is well established in various localities in the 
northern and north-central dry zones and at Peradeniya among the wetter 
districts; it will probably be found to be widely distributed in the Island. 

Related species of Rhynchaeniis (Orchestes) are sometimes pests of 
various trees in Furope and .America (Needham, Frost and J'othill, 1928), 
where they are known as “flea-weevils’’, from their habit of jumping like 
“ilea-bcetles”, and it is profX)sed to call Rhytichaenus maugijerae tJie 
“Mango Fleii-weevil” to distinguish it from the mango leaf-cutting weevil. 

HABITS AND LIFE-HISTORY 

ireevils (figs. 1, 2 and fia).—About 2 m.m. long by about 1 rn.m. broad. 
These small weevils are pale reddish-brown to yellowish, usually with darker 
brown, elytra or wing covers (fig. 1), rather short snouts and well-developed 
hind legs (fig. 2). When occurring only in small numbers they can he 
seen here and there on the young leaves as small dark spots, but at the 
slightest disturbance they jump away and sometimes fall to the ground. 
They feed on the young leaves doing .somewhat similar injury to that caused 
by DeporauSt but the spots are rather smaller and arc usually concentrated 
mainly near to the tips of the young leaves (fig. 6a). The damaged areas 
gradually turn browm and shrivel up by the time that the leaves have 
matured (fig. 7a). 

During a serious outbreak, however, the w^eevils may be seen clustering 
thickly on the tender leaves, some 30 to 40 on every leaf on certain shoots, 
but when disturbed they disappear rapidly in all directions, and one can 
hear them pattering on the leaves as they leap away to escape capture. 
They usually start feeding at the tip of a leaf and gradually work up towards 
the stalk, sometimes depriving the leaves entirely of all green tissue until 
these resemble parchment. The weevils feed for several days after emergence 
and ihen the females, after mating, begin egg-laying. 
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The female excavates with her proboscis a small longitudinal pocket 
in the leaf tissues and into this she inserts an egg, usually covering the 
mouth of the cavity with excrement (Fig. 3). 1 he eggs are laid singly and 

generally inserted from the underside of a leaf, and, when the weevils are 
numerous, may be dotted about all over the leat, but not usually close to 
the midrib. When the attack is sligiit, there may be only one or two eggs 
in a leaf usually near the edge (Fig. 6 b). 

Such details as the length of the adult lile, the number of eggs laid by 
individual weevils, tlie numuer oJ generations a year, etc., have not been 
worked out so far, but are under investigation. 

Eggs (Figs. 3, 3a).—About 5 m.m. long by about *25 m.m. broad, 
whitish, eihptical and rounded at both ends. they turn pale-yellow belore 
hatching in about 3 days. 

Larvae ,—The young larvae arc pale yellowisn-green, with small brown 
heads and sligntiy llattened shining bodies, broauesi benind the head and 
tapering rather suddenly to a blunt point at me binder enu. Incse larvae 
start mining between the leat suiiaees, at nisi maiving narrow irreguiany 
tw’isted galleries which widen laier in blotches. In an ordinary small 
outbreak there may be only one or two reduisn brown blotches on a leal, 
usually near the edge (kig, be), but during a heavy intesiaiion the leaves 
are almost entirely covered with blotches, a medium size leal sometimes 
accommodating up to 20 or bi) larvae and large leaves even more, tn such 
cases the whole leaf turns brown and eventually snnveis up. 

The full-grown larva (Fig. 4) hollows a portion of the blotch to form a 
small oval pupal cell lining it with a delicate, loosely woven brownisn 
cocoon. Pupal cells are shown in ligures Oc and. 76 . The larval stage, 
including a pre-pupal period, occupies about 3 to 4 days. 

Pupae ,—The small pupae are shining while at first, but certain parts 
of the body turn brownish before the weevils emerge (Fig. 5). When a 
leaf is held up to the light, the pupae can be seen wriggling about inside 
their cells, ihe pupal stage lasts about 2 ^ to d days and the weevils after 
emerging inside their cocoons, bore their way out and start feeding within 
a short time. 

The rather tough, closely woven whitish cocoons sometimes found in 
the pupal cells of Rhynchaenus are those of small parasitic wasps, the larvae 
of which feed on the weevil larvae. 

UFE-CYCLE 

It will be seen that under favourable conditions the mango flea-weevil 
has a short life-cycle, lasting only about 9 to 10 days under insectary 
conditions at Peradeniya. Fletcher (1914, p. 334) gives the total life-cycle 
as days in India. 

We are indebted to Mr. M. F. D. Pinto, Assistant in Entomology, for 
his help with the life-history observations. 
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CONTROL 

As soon as the first indications of an attack are noticed, the young 
leaves should be sprayed with lead arsenate at the rate of 1 oz. to 2 gallons 
of water, as for Deporaus, In the drier districts where these weevils are 
known to be serious pests it is advisable to spray as soon as the young 
leaves and blossoms appear, that is mainly during the early months ol 
the year, so as to prevent an increase of the pest. If the attack has already 
developed, all badly mined leaves should be removed and burnt, so as to 
kill the larvae and pupae, and then the trees can be sprayed to prevent any 
further attacks. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 31 JULY, 1934 




No. of 
Cases up 



m 

Bal¬ 

ance 


‘Province, &c. 

Disease 

to Date 
since 

Fresh 

Casss 

Reco¬ 

veries 

M 

8 

Re. 

thet 



Jan. 1st 



Q 

111 



1933 







Rinderpest 



... 


... 


Westein 

Koot-and-mouth disease 
Anthrax 

523 

124 

488 


35 


Rabies (Dogs) 

11 





n 


i^roplasmosis 


1 - 






Kinaerpest 


1 ... 






Koot-and-inoulh disease 

654 

103 

628 

22 

4 


Colombo 

Municipality 

Anthrax 

Rabies (Dogs) 
Haemorrhagic 

4 

3 

1 

1 

• •• 

4 


3 


Septicaemia 

... 







Black Quarter 

Rovine Tuberculosis 

... 



... 




Rinderpest 







Cattle Quarantine 

Koot-and-inouth disease 

11 


10 

1 



Station 

Anthrax 







(Sheep Si Goats) 

159 

44 


159 

••• 

... 


Rinderpest 



see 





Koot-and-inouth disease 

23 

8 

15 


8 


Central 

Anthrax 

Bovine Tuberculosis 
Rabies (Dogs) 

3 


... 


3 

... 

Southern 

Rinderpest 

Koot-and-mouth, disease 

159 


159 

... 

... 


Anthrax 

Rabies (Dogs) 


... 


... 

... 

... 



Rinderpest ' 

Foot-and-mouth disease 

T44 

28 


43 

28 

■93 


.i“ 

Northern 

Anthrax 






Black Quarter 

Rabies (Dogs) 



... 

... 1 

... 

... 


Rinderpest 




— 

■■B 


Eastern 

Foot-and-mouth disease 

114 


IH 





Anthrax 



... 

■■ 

B 



Rinderpest 



... 

mm 


— 

North-Western 

Foot-and-mouth disease 
Anthrax 

52 

52 

34 

... 

18 


Rabies (Dogs) 

21* 

12 

••• 

10 

3 

8 


Piroplasmosis 

1 


... 

1 


North-Central 

Rinderpest 

Foot-and-mouth disease 

63 

... 

”l3~~ 

44 


6 


Anthrax 


... 


■i 

B 


Uva 

Rinderpest 

Foot-and-mouth disease 

286 

73 

243 

■I 



Anthrax 

• •• 






Bovine Tuberculosis 

1 

1 


1 




Rinderpest 

Koot-and-mouth disease 

233 


233 

... 




Anthrax 




mm 

Sabarajgatnuwa 

Piroplasmosis 

Haemorrhagic 


... 






Septicaemia 

14 



14 




Rabies (Dogs) 

5 

•i 

... 


'5 


* Inctade* 2 cows and 3 jackals. 


O. V. S. Office. 
Colonilso. lOth August, 1934. 


M. CRAWFORD, 
Government Veterinary Surgeon 
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METEOROLOGICAL REPORT, 

JULY, 1934 


station 

Temperature 

Humidity 

|Ji 

go 

< 

Rainfall 

Mean 

Maximum 

Dif¬ 

ference 

from 

Average 

Mean 

Minimum 

Dif¬ 

ference 

from 

Average 

>> 

ft 

Q 

1 s'? 
B 

Amount 

'.5E 
0 (« <« 

Difference 

from 

AveraSe 


o 

e 

o 

• 

1 

% 


|lnches 


Inches 

Colombo -j 

84*5 

-0-2 

77'4 

+ 07 

78 1 

86 

77 

1 0-85 

11 

- 577 

Pnttalam 

867: 

4- 1*4 

785 

+ 03 

74 1 

84 

1 6*1 

0 

0 

- 078 

Mannar 

87-2| 

- ri 

797 

+ 0*2 

77 ! 

85 

60 

0 

0 

' - 0 37 

Jaffna 

86-0 

+ 01 

79 8 

+ 0‘5 

80 i 

87 

5*3 

0 

0 

- 0*84 

rrincomalee * 

92*9l 

+ 1 

77‘5 

+ 0*1 

60 ! 

80 

60 

1-40 

4 

- 0 66 

Balticaloa 

91*3: 

- 13 

76-5 

0 

63 i 

82 I 

68 

r42 

3 

+ 0 24 

Hamhantota - 

88-2i 

+ 02 

76‘5 

! 4-0*4 

70 i 

86 1 

4-0 

076 

2 

- 177 

Galle 

827! 

-0‘4 

774 

+ 0*5 

84 : 

89 ! 

5 6 

250 

16 

- 372 

Ratnapiira 

87'2i 

+ 08 

74-4| 

0 

74 ; 

93 

7'8 

5;98 

22 

- 6 63 

A’pnra 

91-4| 

+ rj 

75'9! 

+ 0 2 

67 

88 ! 

7 7 

170 

2 

+ 015 

Kurunegala - 

87-li 

+ 0-8 

757! 

+ 0*1 

72; 

91 

7-2 

138 

12 

- 2 63 

Kandy 

8.V0! 

+ 0 7 

706 

-0*1 

73 i 

87 

6 4 

3’81 

17 

- 3 57 

Baduila 

86-8 

+ 1 0 

63-6 

0 1 

56 : 

91 

4 8 

046 

3 

- 151 

Diyatalawa - 

78-8! 

+ 06 

626 

+ 0 4i 

58 i 

76 

61 

075 

4 

- 153 

Hakgala 

89-21 

+ 2 4 

57'4 

+ 0*3 1 

79 1 

92 

5-0 

3 23 

19 

- 3 42 

N^Eliya 

66-2i 

+ 0 7 

5S-0 

+ 0 4! 

80 1 

88 i 

82 

570 

21 

- 5 99 


The rainfall for July was below normal over practically the whole Island, 
the only excesses beinj^- slight on(‘s at octasional stations in the north and 
east, where July averages are small. Delicits were greatest in the south¬ 
west of the Island. In the south-western low-country the rain was generally 
5 to 10 inches below normal, while on the western slopes of the hills deficits 
were, on the whole, rather smaller. An appreciable number of stations, 
particularly in the districts north of lladulla, and in the north of the Island, 
reported no rain at all during the month. 

The highest monthly total recorded was 27 70 inches, at Norton Bridge, 
while several other stations in or near the Ginigathena Pass reported totals 
of over 20 inches. 

There were no daily falls of 5 inches or over reported during the month. 

Weather conditions during July included the usual south-westerly 
barometric gradients and winds, while the rainfall was mainly confined to 
the south-west of the Island, except during the last few days of the month, 
when occasional local thunderstorms were reported in the north and east. 
From the 8th to the 15th was a particularly dry spell, wdiile another dry 
spell commenced about the 29th, and lasted into August. 

Temperatures were generally above average, particularly during the 
day. Humidity and cloud were below normal up-country and else^where, 
on the whole, about normal. Barometric pressure w^as below normal, while 
wind strength showed no m«nrked deviation in either direction. Wind 
directions were generally south-westerly. 


H, JAMESON, 
Supdt.« Observatory 
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EDITORIAL 


THE IMPERIAL INSTITUTE 


T he great duty entrusted to the Imperial Institute is the 
development of the resources of the Empire. It knows 
no race, creed, nor politics as such, its motto is essenti¬ 
ally progress for all living under oui Flag. The three 
divisions of its work, educational, investigational, and intelligence 
are open to be availed of by all the colonies and the Annual 
Report of the Director shows to what a large extent they are 
utilised. The educational work embraces a permanent exhibi¬ 
tion of the products of the colonies and their preparation, and 
frequent lectures explain the industries of the various countries 
and their place in Empire supply, manufacture and trade. To 
us in Ceylon especially useful are the investigational and intelli¬ 
gence branches. The large number of samples sent during the 
last year from this country to the Institute, not only for mere 
examinlation but for help in their utilisation or marketing is 
perhaps not so fully realised as it might be. Clay for pottery 
purposes, we find from the Director’s report, went and explana¬ 
tion was given as to wasihing whereby it might be made suitable 
» ,t the manufacture of terra-cotta and white ware. Assistance 
was given in tracing the cause of the decline in prices of cinna¬ 
mon quills and chips, and it was shown that the fall was due to 
the world-wide slump in prices in general and not to any other 
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factor. Tobacco, ginger, fennel, dill, cummin, artemesia, gera¬ 
nium and lime oils, tung and leprosy oil seeds (Hydnocarpus) 
from Ceylon, were all examined and reported upon as to their 
economic possibilities. The value of work such as this is great. 
It is not of the nature that can be done in the country of produc¬ 
tion for in many cases what is required is lihe value of the material 
under consideration to the manufacturers of other countries. 

Steps are now being taken for the colonies, including Ceylon, 
to make even closer touch with the Imperial Institute. Thiit is 
as it should be, for all the colonies may feel that the Institute is 
their own particular interest and there should be a brotherhood 
in such an organisation. An unfortunate aspect of the Imperial 
Institute is that its very nature deprives it of the adequate finance 
that it requires and deserves. What is every man’s duty is no 
man’s duty, and as a result of there being no Imperial exchequer 
money grants are not forthcoming as they should be. It is 
surprising that the funds by which the Institute has been run 
have in the past been derived in large measure from the 
contributions of private individuals. Surely the time has come 
when all the colonies using the Institute should see that its 
valuable work in the past is continued by an adequate fund contri¬ 
buted by those making use of its services. 
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SOME NOTES ON THE EFFECTS OF 
DROUGHT ON THE YIELD OF 
COCONUT PALMS 


MALCOLM PARK. A.R.C.S.. 


GOVERNMENT MYCOLOGIST 


C oconuts growing in the North-Westem Province, 
particularly in the neighbourhood of Puttalam, were 
subjected in 1931 to a severe drought. The immediate 
effect of the drought was reported in a note published 
in January, 1932. In that note, it was stated that a number of 
trees had died as the direct result of drought and that all coconut 
palms in the area in question showed symptoms of wilting to a 
greater or lesser extent. The rainfall figures, a.s recorded by 
Jameson (1932), of four meteorological stations in the Puttalam 
district for the period January to September, 1931, are given in 
Table 1. 


Taking the average of four stations it is seen that the rainfall 
for the five months May to September was 3‘22 inches, falling 
on 21 days, as against the average of 8’83 inches, falling on 22*5 
days. The lowest rainfall was in August wihen two stations 
registered no rain at all and 0'07 inch was recorded at each of 
the other two stations. 

In the leport (1932) from which the above figures were 
taken there is also a table showing the incidence of drought at 
selected stations. It is stated that: 

“Droug’ht is a meteorological factor that cannot be precisely defined, 
and for statistical purposes it is necessary to use arbitrary conventions. 
Such conventions should be standardized, however, as far as possible, 
for use in comparative climatology. The definitions adopted in this 
table are those used in "British Rainfall", the rainfall annual of the 
British Meteorological Office. They are as follows: 

Absolute Drought .—Any period of 15 days or more in which no rain 
is recorded. 

Partial Drought .—^Any period of 29 days or more over which the 
mean daily rainfall does not exceed '01 inch per 
day, e.g. a total fall of 0’37 inch or less in 37 
days would qualify that period as a partial 
' : i , ^ drought. 



Rainfall figures for the period 1st January to 30th September, 
1931 of four meteorological stations in Putta'lam District 
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Dry Spell .—Any period of 15 days or more in which the rainfall on 
no day exceeds 03 inch. 

In practice it will generally be found that most of the days of a dry 
spell are rainless days .... In addition, a day of drought has been 
defined as any day included in either, or both, a dry spell and a 
partial drought, and the total number of days of drought comprised 
within the tabulated droughts has also been tabulated, as an index 
of the droughtiness of the year at the station concerned”. 

Table 2 gives the figures for the incidence of drought at 
the main meteorological station at Puttalam, i.e. the Kachcheri. 
From the rainfall figures given above, it will be seen that at this 
station the rainfall for the period May to September was greater 
than that at the Eastern and Southern Salterns but somewhat 
less than at the Western Saltern. 

The figures in this table are illuminating and indicate that, 
broadly speaking, Puttalam was subjected ip 1931 to two long 
periods of drought, from the middle of January until early April 
and again from the beginning of July until the middle of October. 
The intervening period from early April until early July was, 
as can be seen from the rainfall records given in Table 1, one 
with less than average rainfall and, although conditions were 
sucJh that they do not fall into the classes of drought defined 
above, the rainfall during this period was not great. 

The coconuts grown in the Puttalam district were subjected 
to these unfavourable weather conditions and it is not surprising 
that they suffered severely in consequence. The palms, as was 
noted in the article referred to above, showed marked symptoms 
of drought injury and some were so severely affected as to die. 

YIELD FIGURES 

By courtesy of the manager of a group of coconut estates 
in the Puttalam district the yields since 1927 of seven estates, 
ranging in size from 20 to 100 acres, have been obtained. It is 
customary in Ceylon for coconuts to be collected every two 
months and the yields for each of the six ‘picks’ of every year 
since 1927 are recorded in Table 3. The first pick is for the 
months December-January. 

It is unfortunate that owing to a hiatus before a change in 
management, the yield figures for the last three picks of 1930 
are not available. The absence of these figures is not, however, 
of great importance to the subject under discussion. 
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TABLE 3 

Yield in nuts for the period 1927-1934 
Estate A — 50 acres 



1st pick 

2nd 

3rd 

4th 

5th 

6th 

Total 

1927 

18406 

17663 

13018 

14798 

12784 

13300 

89969 

1928 

12300 

19178 

15373 

14912 

18636 

17862 

98261 

1929 

16778 

17357 

19741 

18810 

17200 

17182 

107068 

1930 

15965 

16744 

18163 

— 

— 

— 

50872 

1931 

7760 

11629 

11100 

13512 

12512 

15820 

72333 

1932 

10730 

9635 

12300 

9790 

8120 

7640 

58215 

1933 

6072 

6410 

9168 

9791 

11936 

11350 

54727 

1934 

9208 

11835 

— 

— 

— 

— 

21043 




Estate B — 

20 acres 




1927 

6256 

5422 

5377 

5600 

6374 

5378 

34407 

1928 

5374 

6520 

9726 

8920 

9340 

8341 

48221 

1929 

9382 

12620 

14700 

10710 

9875 

9805 

67092 

1930 

9655 

10074 

14263 

— 

—* 

— 

33992 

1931 

6014 

4952 

6000 

13152 

9860 

11044 

51022 

1932 

5860 

7600 

9370 

10870 

7230 

5535 

46465 

1933 

6330 

5536 

11254 

11028 

9010 

8744 

51902 

1934 

8904 

9006 

— 

— 

— 

— 

17910 




Estate C — 

80 acres 




1927 

21022 

26809 

21864 

19867 

20750 

22205 

132517 

1928 

20755 

27452 

24410 

26843 

31850 

33860 

165170 

1929 

28796 

28391 

31116 

31185 

29964 

29053 

178505 

1930 

24210 

25019 

30195 

— 

— 

— 

79424 

1931 

16904 

31679 

36034 

44409 

32000 

44400 

205426 

1932 

24763 

17256 

19410 

14042 

7764 

7797 

91032 

1933 

6292 

5326 

9084 

12464 

21630 

23964 

78760 

1934 

22527 

32360 

— 

— 

— 

— 

54887 




Estate D — 

80 acres 




1927 

12210 

16525 

22384 

21809 

19207 

14906 

107041 

1928 

14429 

19610 

29299 

30340 

22469 

20147 

136294 

1929 

22075 

24400 

34500 

30100 

24243 

18442 

153760 

1930 

20950 

28600 

34284 

— 

— 

— 

83834 

1931 

15851 

17603 

31936 

46000 

35464 

32000 

178854 

1932 

13856 

16730 

17904 

15342 

6836 

7210 

77878 

1933 

10100 

16104 

29051 

25082 

27412 

27429 

135178 

1934 

26680 

31281 

— 

— 

— 

— 

57961 



Estates E and F — 40 acres 



1927 

18567 

23840 

30270 

22076 

15986 

28970 

139709 

1928 

17620 

23403 

32509 

38508 

23602 

20583 

156225 

1929 

18417 

19325 

22820 

24540 

30480 

25091 

140673 

1930 

16330 

22546 

28325 

— 

— 

— 

67201 

1931 

10286 

16123 

17000 

32400 

36008 

24658 

136475 

1932 

6900 

7800 

9870 

9170 

4436 

3280 

41456 

1933 

6221 

6815 

12626 

17054 

21492 

21729 

85937 

1934 

20682 

21696 

— 

— 

— 

— 

42378 
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Estate G — 100 acres 



1st pick 

2nd 

3rd 

4th 

5th 

6th 

Total 

1927 

65045 

63417 

55662 

45424 

42904 

38721 

311173 

1928 

40671 

49229 

58735 

51590 

43996 

42174 

286395 

1929 

47607 

49596 

52264 

59567 

51230 

45022 

305286 

1930 

43102 

49973 

56969 

— 

— 

— 

150044 

1931 

17250 

40224 

55264 

82600 

64724 

55100 

315162 

1932 

26215 

23780 

24600 

22016 

12790 

9500 

118901 

1933 

13000 

17019 

29139 

39190 

42794 

47088 

188230 

1934 

49014 

58253 

— 

— 

— 

— 

107267 


Total acreage = 370 acres (approx.) 

It has been pointed out by many observers that the yield of 
coconut palms varies with the time of the year. In comparing 
yields it was considered advisable to endeavour to eliminate this 
seasonal variation by expressing the yield at each pick as a 
percentage of the average for that pick during the period for 
which figures are available. In the Plate therefore, the curve 
represents the total yields of the seven estates for the period 
1927 to 1934 expressed as a percentage of the average for each 
pick. The average (100%) is represented by the straight line. 

The yield curve is interesting. From the beginning of 1927 
until the end of 1929 the fluctuations are not great. The drop 
in the yield which reached its minimum at the fourth pick of 
1927 may have been the result of adverse weather conditions 
prevailing in 1926, but was not so great as to exceed the varia¬ 
tions to be expected from year to year. After the beginning of 
1931 the changes in yield are much greater. The yield for the 
first pick in 1931 was only 70 per cent, of the average but this 
low figure is inexplicable owing to the absence of figures for the 
tihree previous picks. It may, however, be a reflection of 
administrative factors. After this, the yield rose sharply until 
at the fourth pick of 1931 (t.e. for June-July) the yield was 
more than 160 per cent, of the average for that pick. The yield 
dropped slightly until the end of the year. The first pick in 1932 
showed a sharp drop in yield and this drop continued, becoming 
less marked at each pick, until the sixth pick (October- 
November) of 1932 when the yield was only 30 per cent, of the 
average. Subsequently the yield rose, at first slowly but later 
more rapidly, reaching the normal yield at the end of 1938. 
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SIZE OF NUTS 

The size of nuts collected in coconut estates is reflected in 
the number of nuts which are required to make one candy (560 
lb.) of copra. It is unfortunate that figures of out-turn of copra 
are not available for the group of estates under discussion prior 
to 1931. The figures of the number of nuts required to make 
one candy of copra for the period 1931 to 1933 are given in 
Table 4 below: 

TABLE 4 

Number of nuts per candy of copra 




1931 

1932 

1933 

1st Crop 

(Dec.-Jan.) 

1120 

1417 

1228 

2nd „ 

(Feb.-Mar.) 

1095 

1720 

1203 

3rd ,, 

(Apr.-May) 

1198 

1646 

1186 

4th ,, 

(Jun.-Jul.) 

1201 

1375 

1118 

5th ,, 

(Aug.-Sept.) 

1186 

1149 

1121 

6th ,, 

(Oct.-Nov.) 

1276 

1221 

1154 

In Plate 

II the figmres 

have been plotted as a 

curve and 


order to express the relative sizes of nuts, the reciprocals of the 
figures have also been plotteci. 'Fhe curves indicate that from 
the fifth pick in 1931 (Aug^st-September) the size of nuts 
decreased progressively until it reached a minimum at the second 
pick (February-March) of 1932. Thereafter the size increased 
until it regained the normal at the fifth pick (August-September) 
of 1932. 


DISCUSSION 

The yield curve for the period from the end of 1931 until 
the end of 1933 assumes the form of a parabola the lowest point 
of which is at the last pick (October-November) of 1933. If 
it can be assumed — and the assumption appears to be justified 
— that this regular falling-off in yield and the subsequent 
recovery were due to the prolonged drought experienced in 193^1, 
' the curve indicates with unusual clarity the effect of drought on 
the yield of coconuts. 

Following the incidence of the drought, there was a sharp 
rise in the yield of nuts. The size of the nuts did not change 
greatly until the drought was nearing its completion when a 
marked decrease Set in. The cause of the initial rise in yidd is 
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not altogether clear since the figures for the previous crops are 
not available. I'he yield for the first pick in 1931 was low and 
the subsequent rise may have been in part due to administrative 
changes, as has been suggested above. It is unlikely, however, 
that this factor was responsible for the whole of the increase 
shown and it is probable that the drought was in part, at least, 
responsible. A noticeable feature of the effects of severe 
drought as observed at the time was the number of nuts which 
fell from the trees. Some of these nuts were mature but there 
were many in different stages of immaturity. All nuts which 
were sufficiently mature were used for copra manufacture and it 
is suggested tlhat the increased yield during the drought may have 
been in part due to the inclusion of such immature nuts. On the 
other hand, however, the figures for the out-turn of copra indicate 
that the amount of copra per nut did not decrease markedly until 
the end of the period of drought. The figures are not sufficiently 
complete for the cause of the rise during the drought period to be 
completely elucidated. 

The period of drought terminated in October, 1931. The 
pick completed in November was still above average (142 per 
cent, of the average for that pick) although the out-turn of copra 
was poorer and indicated that the amount of flesh per nut had 
decreased. Subsequently the yield fell progressively until at 
the pick in November, 1932 the yield was only 30 per cent, of 
the average for that pick. The maximum effect of the drought 
as expressed in yield of nuts was therefore realized thirteen 
months after the conclusion of the drought. The length of this 
period is significant. Sampson (1923) states that “the nut 
takes a full year to ripen from the time the flowering branch 
opens” (p. 38) and Copeland (1921) states that “the nuts are 
ready to harvest when thirteen months old,” which, from the 
context, appears to mean from the time of the opening of the 
sp.athe (pp. 19-20). ‘That the minimum yield occurred thirteen 
months after the conclusion of the drought indicates that the 
spathes which opened when the drought was at his height, just 
before the -weather changed, were affected more by drought 
conditions than the flowering and fruiting branches in other stages 
of development. The opening spathes were observed to be 
wilted at the time of the drought and it appears that many of 
the wilted spathes did not recover sufficiently in fhe subsequent 
wet weather to produce nuts. Moreover, the direct effect of 
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drought on the palms and the shortage of water would be felt 
most severely by the flowering branches in that stage of develop¬ 
ment. 

The relatively rapid recovery of yield after the minimum had 
been reached shows chat the flowering branches or spathes were 
progressively less affected in ohe earlier stages of development. 
The full crop was not again produced until two years after the 
conclusion of the drought. This period is greater than is gener¬ 
ally assumed but the extreme severity of the drought in this 
instance effected a setback to the growth and development of 
the palms of a much greater extent than would be caused in 
normal weather fluctuations. The effect of more normal fluctua¬ 
tions in rainfall has been determined by Joachim (1929) who 
sihowed that there is a close correlation between the total rainfall 
in one year and the crop in the next. It is obvious from the 
figures given above that when the fluctuation is extreme, at least 
when the palms are subjected to drought as severe as the drought 
of 1931, the effect may be more prolonged. 

Although the yield of nuts was affected for two years by the 
drought, the size of nut as indicated by the out-turn of copra was 
not affected for nearly so long. The effect of the drought on the 
out-turn of copra is indicated in the Plate. The number of nuts 
required to make one candy of copra rose sharply in November, 
1931 and continued to rise until the second pick (February- 
March) in 1932. It subsequently fell again and reached the 
normal by September 1932, the total period of variation from the 
normal being about one year, with a maximum effect about six 
months after the end of the drought. At the period of maximum 
effect the number of nuts required to make one candy of copra 
was about 50 per cent, more than the normal, so that the produc¬ 
tion of copra per nut was only two-thirds of the normal. The 
cause of this would appear to be the setback to the metabolic 
processes of the tree caused by the drought, in the loss of leaves 
through wilting and the death of roots. 

CONCLUSIONS 

From the above discussion, it is seen that the severe drought 
experienced in Puttalam in 1931 affected the yield of nuts for a 
period of about two years with a maximum effect at about thirteen 
months after the conclusion of the drought. The yield at this 
time was only about 30 per cent, of the average yield for seven 
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y^ars. During the drought itself there was a sharp rise in the 
yield which is thought to be partly due to the physiological shedr 
ding of nuts approaching maturity, such nuts increasing the crop 
collected. The effect on the amount of copra produced per nut 
was of shorter duration than the effect on the yield of nuts. The 
copra-per-nut production was decreased for a period of one year 
with a maximum effect approximately six months after the 
drought. 
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STUDIES ON PADDY CULTIVATION 


III.-—THE EFFECT OF SYSTEM OF CULTIVATION 
ON THE YIELD OF PADDY 


J. C. HAIGH, Ph.D.. 

(ECONOMIC botanist) 

AND 


A. W. R. JOACHIM, Ph D., 
(AGRICULTURAL CHEMIST) 
DEPARTMENT OF AGRICULTURE, CEYLON 


I N the first paper of this series it was .stated (p. 4) that 
the experiment about to be described was started during 
Maha 1932-33 and continued during Yala 1933. Unfortu¬ 
nately in May 1933 there was a major flood of the 
Mahaweliganga which completely flooded the paddy area for 
seven days, and the Yala crop was totally destroyed. There will 
therefore be no record of residual effects, but the immediate 
eflFects are of sufficient interest to warrant publication. 


The experiment was carried out as stated. The treatments 
were transplanting, broadcasting and thinning, and broadcasting 
in each case with and without the application of a dressing of 
ammonium phosphate at the rate of ^ cwt. per acre. The manure 
was applied immediately before transplanting to the transplanted 
plots and immediately before sowing to the remaining plots. 
The trials were carried out in 1/100 acre plots with borders, 
(over-all area 1/80 acre) randomised and replicated five times. 
There were thus fifteen effective replications of manuring versus 
no manuring, and ten of the various systems of planting. Crop 
and soil samples were taken as in the previous experiment. 

The results of the experiment are found in Table I. They 
show that transplanting plus manuring is significantly better than 
either of the other systems of planting, with or without manure 
and that transplanting alone is superior to the other two systems. 
T!he addition of manure to the broadcast and thinned plots has 
produced a significant increase in yield, but the increase just fails 
to be significant in the transplanted and broadcast plots (the 
increases are 22'1 lb. and 23‘3 Ib. respectively, whereas an 
ihci^se of !25'5 lb. is necessary for significance). 
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In Table II the significant increases due to treatment have 
been split up so as to indicate the parts played by each 
constituent treatment, and the interaction between them. .The 
lower half of the table indicates clearly the almost entire absence 
of interaction, and shows chat transplanting and manuring produce 
tjotally independent results in increasing yield; we can therefore 
say that the effect produced by either of these treatments may be 
expected whether the other is practised or not. The upper half 
of Table II shows that both treatments give significant results; 
the increase consequent upon the application of manure is 
definitely significant, and transplanting is superior to either of 
the other two treatments, but thinning a broadcast plot does not 
produce a significant increase. 

Costs have been kept of all cultural operations, and indicate 
relative costs of 151 per cent, for transplanting and 115’7 per 
cent, for broadcasting and thinning against the 100 per cent, of 
broadcasting. The yields from the treatments are respectively 
155*3 per cent., 112 per cent., and 100 per cent., and it has been 
calculated that at present wage rates and with paddy at Rs. 1*50 
a bushel, the increased cost of the cultural operations has been 
recovered in paddy at harvest. It should be remembered how¬ 
ever, that we are dealing with very small plots, on which all costs 
are proportionately magnified, and further that the degree of 
magnification is directly proportional to the amount of work 
done. Thus, the transplanted plots receive the most attention, 
and the cost of transplanting is therefore most highly exagge¬ 
rated. Some idea of the amount of exaggeration will be realised 
from a comparison of the cost figures quoted in the Annual Report 
of ihe Economic Botanist for 1932 with the figures obtained 
in this experiment. In the report it is calculated that at 
Peradeniya the cultivation of one acre (in one block) of a six 
month crop of broadcast paddy cost Rs. 61*06, men being paid 
at 60 cents per day and women at 40 cents. In the present 
experiment the cultivation of one acre (in plots of 1/100 acre 
each) is estimated at Rs. 74*17, men being paid at 49 cents and 
women at 3o cents or at Rs. 89*67 if the former rates of pay are 
used in the calculations. Thus the splitting up of one acre into 
1/JOO acre plots has increased the cost of cultivation by nearly 
47 per cent. It is obvious that die greater part of this increase 
is used in the actual sub-division of the plots by bunds, and that 
only a small part is a result of the fact that small scale operattoi^ 
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are more expensive than large scale ones. Nevertheless, in 
the experiment under discussion, the transplanted plots have no 
more bunds than the broadcast ones, and the increased cost is 
due solely to the cost of those operations connected with trans¬ 
planting. It may be asserted with confidence, therefore, that 
since in the present experiment the increase obtained as a result 
of transplanting has covered the co.st of the operations, the 
increase to be obtained on larger plots will be economically signi¬ 
ficant. This assertion is borne out by the results of Lord's 
experiments 

The chemical data are presented in detail in Paper IV of 
this series and it will be sufficient here to indicate the general 
conclusions to be drawn from a simultaneous study of those 
data and of the yield figures. The most significant conclusion 
is provided by the rate of absorption of the fertilising constitu¬ 
ents. The higher the final yield, the lower is the percentage of 
nitrogen and phosphoric acid that has been absorbed at flowering 
time. Thus the transplanted crop, which gave the highest yield, 
have absorbed at flowering only about 50 per cent, of the nitrogen 
and phosphoric acid found in the crops at harvest. The corres¬ 
ponding figures for the unmanured broadcast plots, which gave 
the lowest yield, are approximately 88 per cent, in each case, 
whilst the other treatments show intermediate figures which 
correspond in reverse ratio to their place in the yield table. It 
would appear that the unmanured broadcast and thinned crops 
cease to absorb fertilisers shortly after flowering whereas the 
transplanted crops continue to absorb steadily till harvest. The 
application of manure appears however to enable a broadcast 
crop to lengthen its essential fertiliser absorption period, and 
con.sequently to produce higher yields. Thus the unmanured 
thinned crop shows at flowering absorption percentages of 74 
and 84 for nitrogen and phosphoric acid respectively, while the 
corresponding figures for the manured crop are 56 and 54. A 
further point of interest observed is that manuring hastens the 
flowering and maturity of the broadcast crops. The immediate 
conclusion is that root development is so affected by transplant- 
ting and manuring that it becomes a limiting factor of yield, and 
the next stage in the enquiry will be an investigation into the 
root development of the paddy plant at intervals during the 
growth of a crop subjected to the treatments used in thfe 
experiment. 
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It will be noted that the figure of 50 per cent, for the trans¬ 
planted crops agrees with that obtained in the previous investi¬ 
gation (see Paper I of the series) when all plots were 
transplanted; further, that whereas our figures agree with those 
of some other workers, they do not agree with all. The diver¬ 
gences are mainly due to other workers’ plots being sometimes 
broadcast and sometimes transplanted. 

The percentage absorption figuies for potash and lime are 
higher than in the previous investigation, but similar differences 
in rates of absorption are noted. 

The relative amounts of constituents pre.sent in different 
parts of the crop at harvest are similar to those found previously 
and do not vary appreciably with treatment. The grain from 
che transplanted and the thinned and manured crops has a slightly 
larger proportion of the total phosphoric acid than that from the 
broadcast and the thinned plots. 

The amounts of total constituents removed in the differently 
treated crops are given below: 

Lb. per acre 

Unmanured Manured Average 


Broadcast 

Broadcast and 
, thinned 

Transplanted 

Average 23-9 11 0 35-7 13 0 29-3 14-4 33-8 13-8 

The table bears out the relative efficacies of the treatments in 
relation to fertiliser intake and crop yield. The amounts of 
fertiliser removed do not vary appreciably with those of the 
last Maha crop. 

' The figures for percentage absorption of manurial constitu¬ 
ents applied are rather lower than in the previous investigation, 
but the freftd is the same. The tran.splanted .crop has assimilated 
about 70 per cent, of the added nitiogen and only 11 per cent, 
of the phosphoric acid; the corresponding figures for the broad- 
crop are 50 per cent, and 8 peV cent. 
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The soil data indicate that tthe addition of fertiliser increases 
appreciably the reserve of available ammonia in the soil and that 
tjhis increase is generally maintained during the whole period of 
growth. There does not appear to be any relationship between 
the decrease in available soil ammonia and the intake of nitrogen 
by the crop. 
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TABLE II 

ANALYSIS OF EFFECT OF TREATMENT 




Manured 

Un manured 

Total 

Transplanted 


127 9 

105*8 

233 7 

Broadcast and 

thinned 

98*3 

70*3 

168*6 

Broadcast 


86*9 

63*6 

150*5 

Total 


313*1 

239 7 

552*8 

Standard Deviation of 10 plots = ir99 lb.; of 15 plots = 14*68 lb. 

Eflfect negroes of 

due to Freedom 

Sum of 
Squares 

Mean 

Square 

Standard loge Standard 

Deviation Deviation 

System 2 

382 9286 

191*4643 

13 84 2*6277 

1*2953 

Manure 1 

179*5853 

179 5853 

1340 • 2-5953 

z=l 2629 

Interaction 2 

1*9446 

0 9723 



Error 20 

287-3046 

14*365 

3 791 1-3324 


1% point 111 = 

2, nj=20. 

z—0-8831 

; ni“-^l, nj|=20, z= 

-1-0457: 


both treatments 

significant 










THE IMPORTANCE OF FORESTS IN 
MOUNTAINOUS COUNTRIES, WITH 
SPECIAL REFERENCE TO THE 
HILL FORESTS OF CYPRUS* 


A lthough in recent years many people in this Island have come 
to realize the value of the forests in Cyprus, yet it is possible 
that many may be interested to learn further details as to the 
extent and the directions in which the beneficial influence of 
forests is exerted. A knowledge of the scientific reasons con 
trolling these influences, over and above the gene^ralities of popular belief 
is essential if the value and importance of forests, especially in the dry 
countries of the Mediterranean region, are to be thoroughly appreciated. 
That forests can influence both climate and water supply is generally recog¬ 
nized ; few, however, are aware of the reasons governing this relationship. 

For many years foresters and scientists have given these questions 
exhaustive study, and results from several countries have been correlated. 
The work of Ebermaiefr in Germany and Mathieu in France has brought 
conclusive evidence of the effect of forests on air temperatures for instance. 
They have demonstrated that yearly mean temperatures are lower in 
forested areas than in similar areas in agricultural regions, and that month 
by month this difference is much more marked in summer than in winter. 
Further experiments in France with the aid of observation balloons have 
extended the field of research to elevations reaching 5,000 feet above 
ground level, and have shown that the influence of forests in lowering the 
temperature, and at the same time in increasing the humidity of the air, 
is reflected even at these considerable heights. 

The differences of temperature are limited to a few degrees only, but 
it is on air humidity that the reduction of temperature, even though so 
slight, has its most important effect. That warm air is capable of carrying 
more moisture than cold is one of the elementary teachings of physical 
chemistry, and from this we may deduce that the cooling effects of forests 
tend to reduce the moisture capacity of the air. Consider for example the 
case of a warm wind passing over bare open country to a region of forests; 
the natural effect is that the air becomes cooled and is compellffd to yield 
up some of its moisture, with the result that the lower air stratas become 
damper with conglomerating particles of moisture; clouds may form on 
even rainfall, depending on the degree of saturation of the incoming air. 
The action is analogous to the condensation of human breath on the 
cold surface of a mirror. Mountains, of course, exercise the same effect 
to a much more marked degree, as can be seen here in Cyprus. The general 

* By G. W. Chapiran, Assistant Conservator of Forests in The Cyprus Agriculiural 
Jourml, Vol. XXIX, Part % June, 1984. 
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effect, however, of forests on climate through air temperatures is not so 
much as a direct factor, but rather as a contributory influence on the 
circumstances leading to atmospheric precipitation. 

While, therefore, we cannot admit that forests directly ‘‘create** rain, 
m hilly regions they certainly assist in increasing precipitation by the 
purely physical action of the branches and leaves in retarding the passage 
of clouds and by exposing much greater surfaces for condensation of cloud 
moisture. Statistics, collected by Dr. Faber in Germany, have demons¬ 
trated that the tree-clad mountain attracts more rain than another devoid 
of forest growth. Moreover in seasons where rainfall is naturally scanty 
the shade afforded by the forest canopy and by the leaf litter on the ground 
•beneath shields the soil from the direct rays of the sun, thereby reducing 
radiation and evaporation, and the consequent drying out of the soil. 

The forest cover may be likened to a blanket, for just as a blanket 
soaked in water can hold in its tissues far more than other thinner 
materials, so does the forest absorb and retain more moisture than any 
other form of vegetation. This brings us to the cohsideration of forests 
in their relation to water supply, a consideration of great practical impor¬ 
tance in a dry country such as Cyprus, where water is a controlling factor 
in the development of its agriculture. 

In mountainous and hilly countries the supply of water in streams and 
rivers is derived partly from springs and partly from surface drainage after 
rain. Of the two sources, the latter is less beneficial from the point of 
view of an agricultural community than the former, since the supply is 
of a temporary nature dependent entirely on the rainfall. If this should 
be seasonal such as is the case in Cyprus, the natural result is that the 
rivers themselves become seasonal, unless I lie supply can be maintained 
by spring flow. By checking surface “run ofT*' and increasing the water 
retaining capacity of the soil, forests tend to raise the volume of spring 
flow at the expense of surface drainage, for the leafy canopy first breaks 
the fall of the rain, which is then absorbed by the spongy organic subs- 
tajiices in the leaf litter and in the soil. Thence by a process of gradual 
seepage and underground drainage this soil water gathers in volume and 
emerges eventually as a spring. Direct proof of the influence of forests 
on spring flow are forthcoming from many parts of the world, though the 
classical example is the Bhopa mountain in Burma, an isolated peak rising 
from the central plain, and at one time densely covered in forest. All the 
forests were cleared and then it was discovered that the springs were 
beginning to dry out; their flow w'as only restored after the mountain had 
been reafforested. 

Surface drainage water is not only less useful for general agricultural 
purposes, but often causes real harm by flooding, eroding gullies and 
washing away the soil. In Cyprus we have evidence on all side of the 
erosive action of such winter torrents. That forests do provide a safe¬ 
guard against this form of destruction has been demonstrated scientifi¬ 
cally in various countries, but the work of Dr. Engler in Switzerland is 
probably the most widely known. This famous forester selected two 
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neighbouring and closely similar valleys in the Immenthal district, one 
of which was densely forested and the other but lightly wooded. In these 
he kept careful meteorological records and measurements of stream flow 
over a period of nearly twenty years. The general results of his observa¬ 
tions established definitely that the streams in the well-wooded valley had 
a greater and more constant flow during summer, while the “run off” after 
rain was 50 per cent, less than in the other valley. The degree of erosion 
determined by examination of the material carried down by the streams in 
each of the two valleys, was shown to be much greater in the poorly-wooded 
valley. Another in.stance nearer to hand is the fire which burned a con¬ 
siderable area of Troodos Forest, near Kakopetria, ip the summer of 1932. 
The stream which has its source in the burned area was previously insignifi¬ 
cant, but in the following winter, the rain water being no longer held 
back by the forest caused this small stream to descend in a powerful torrent 
flooding the? fields and vineyards adjacent to the forest, strewing them with 
holders and debris and causing considerable damage. This is but a small 
example of the processes at work regularly elsewhere, where former forests 
have been destroyed leaving the hills naked except for a few bushes and 
scattered shrubs powerless either to check the force of surface drainage 
or to retain sufficient water in the soil for the maintenance of the springs. 

The fotest has been likened to a blanket and the simile can be extended 
to embrace the action of forests in their relation to water supply. Let us 
for example compare the case of a well-wooded hill and a bare hill to two 
small rocks, the one covered by a blanket and the other left bare. If a 
pail of water be thrown ovei each, what is likely to be the result? 
From the bare rock the water,will cascade off rapidly and after a short 
time in the sunshine no trace of the water will remain. But on the other 
rock, most of the water is absorbed by the blanket (which represents the 
forest), from which it issues slowly in small trickles, this rock remaining 
moist long after the other has become dry. 

In Cyprus the blanket of our forests has become sadly frayed and 
worn, following centuries of abuse and wasteful handling. Time, money 
and scientific management are required for their recovery, but above all pro¬ 
tection must be secured against the agencies which are even yet most active 
in their destruction. A wide-spread interest in, and appreciation of, the 
value of forests to Cyprus by all classes of the people, together with an 
understanding of the difficulties and the problem involved, must be the 
first and greatest achievement in the task of restoration. 
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THE HANDLING OF SOME PHILIPPINE 
FRUITS WITH SPECIAL REFERENCE TO 
THE ETHYLENE, BORAX. AND 
PARAFFIN TREATMENT* 

T he use of ethylene gas (C 2 H 4 )• as a means of forcing the 
devdopmenl of color in citrus fruits was patented by Dr. F. 
E. Denny, of the United Slates Department of Agriculture, in 
1923. Several gases that will bring about artificial coloring 
were known at that time, but ethylene is the safest and most 
practical ol those discovered. Denny and his co-workers have preferred 
not to use the' term “ripening” in describing the effects produced. 

Studies on the effect of ethylene on various fruits and vegetables at 
the Minnesota Agricultural Experiment Station in 1924 gave positive 
results, especially with celery and tomatoes. The application of ethylene 
in the blanching of celery was a commercial success. By taste and by 
chemical analysis ethylene treated celery was found to be higher in sugar 
than the untreated celery. It was also found that tomatoes treated with 
ethylene were sweeter than the untreated ones. 

Subsequent investigators of the U.S. Bureau of Chemistry and Soils 
reported that there is no decided change in the composition of the edible 
portion of citrus brought about by the ethylene method of coloring. The 
sugar and acid contents of the fruits were practically the same. No pro¬ 
nounced difference was noticed between the treated and untreated oranges 
except in colour. With some fruits, however, like persimmons, they con¬ 
cluded that the color was enhanced and the astringency lessened or des¬ 
troyed. 

Exp>eriments on the use of ethylene on other fruits were equally suc¬ 
cessful. Pears for canning are picked when hard and green and stored 
in cellars or in cold storage. The fruit softens and colors unevenly, and 
it becomes necessary to sort it several times in order to obtain materials 
suitable for canning. The ethylene treatment of pears showed that the 
fruits were softened considerably after four days. Untreated pears required 
from ten to fourteen days to soften and 18’2 lb. pressure to puncture the 
flesh of the pears, while the treated fruit required 5*5 Ib. The treatment 
of apricots and peaches did not seem to give satisfactory results. These 
fruits soften quickly after harvesting and contain no starch which could be 
converted into sugar. 

PROPERTIES OF ETHYLENE 

Ethylene is a colorless gas of faint, pleasant odor with a boiling point 
of- 103^C., and specific gravity 0*97. The gas accelerates the only coloring 

* By F. T. Adriano, A. Valenzuela, E. C. Yonzon, and C. G. Ramos of the Bureau 
of Plant Industry, Manila. Extracted from The Philippine Journal of Agriculture, Vol. 5, 
No. 2, Second Quarter, 1984. 
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^nd ripening processes of fruits and vegetables. Its use not only shortens 
the time of ripening but also lowers the acidity of early apples, plums, 
and pineapples. It also eliminates packing house and shipping losses due 
to rot, fungus growths and uneven ripening. 

Ethylene can be procured in cylinders under a pressure of 1,200 lb. 
per square inch. It is inflammable and forms explosive mixtures with air 
when mixed with it in the proportions between 3 and 20 per cent. There 
is, however, little danger of inflammability when the maximum concen¬ 
tration used for coloring is not over 1 part of the gas in 1,000 parts of 
air. The gas has no effect on animal life at this dilution. The cyliia^^ders 
should be handled with care, and should not be exposed to unusually high 
degrees of heat. No light or fire should be allowed in the room where 
the containing cylinder and measuring apparatus are kept, especially during 
the treating process. Measuring gauges accompany a cylinder of the gas 
in order to measure the dosage of the injected gas, when delivered under 
such high pressure. In the absence of compressed gas, ethylene can be 
prepared in the laboratory by heating alcohol with concentrated sulphuric 
acid to 170^C. and passing the gas through concentrated sulphuric acid 
and sodium hydroxide to remove impurities such as sulphur dioxide, alcohol, 
and ether. 

It is the purpose of these experiments to find out the effect and utility 
of ethylene treatment op Philippine fruits. Native oranges, principally 
the Batangas mandarin, are usually still green in colour when picked and 
sold in the markets. No treatment is given the fruits except the grading 
for size and curing by storage in underground cellars. Although they are 
sweet after curipg the fruits remain green in color. If the green color of 
the native oranges can be transformed into a uniform bright yellow by 
ethylene treatment, the attractiveness and the market cost will be increased. 
There are other fruits besides the citrus, such as mangoes, avocados, 
lanzones, etc., that may commercially be treated to advantage with ethylene. 
In addition to ethylene treatment, other processes of handling fruits such 
as the borax and paraffin treatments which are as yet unknown here but 
which are regular commercial operations in fruit districts of many 
foreign lands which if properly studied and applied to our fruits 
may produce profitable results. A 4 to 5 per cent, borax solu¬ 
tion is used in commercial packing houses for dipping the fruits to prevent 
mold wastage. The fruits are then dried and polished with paraffin with 
the aid of mechanical brushes. 

MATERIALS 

The fruits studied include the following: 

1 . Varieties of oranges. 

2. Varieties of grap^ruits. 

3. Pummelos, limes and lemons. 

4. Mangoes, caraboa and pico varieties. 

3. Chicos. 

6 . Avocados. 

Practically all fruits studied were harvested from the Bureau of Plant 
I|ndustry*s experimental and propagation farms. 



EQUIPMENtT 

Cylinder of ethylene gas at 1,200 lb. pressure. 

Measuring gauge. 

Pyrex distilling flask. 

Air pump. 

Wash bottles. 

Burners. 

Ethylene chambers. 

(a) One of 101 cubic feet capacity 

(b) One of 5 cubic feel capacity. 

(c) Tanauan ethylene chamber of 537 cubic feet capacity. 

MATERIALS (CHEMICALS) 

Alcohol, 95 per cent. 

Sulphuric acid. 

Sodium hydroxide. 

Borax. 

Paraffin wax. 


EXPERIMENTAL 

The fruits are arranged carefully in racks inside the ethylene chamber, 
the door shut tight, and ethylene injected into the chamber in concen¬ 
trations of 1 : 1000 and 1 : 5000. The injection of the gas is done once 
every 24 hours. Every day thereafter until the treatment is completed, 
the chamber is aerated for about two hours before the gas is injected 
again. The ethylene treatment is continued until the fruits are fully colored 
and soft. 

Ethylene is obtained from a cylindrical lapk under 2,000 pounds 
pressure, and measured by passing through a gauge calibrated in cubic 
feet per minute. The time of injecting the gas into the larger box is 
not over one minute as its capacity is only 101 cubic feet. For the smaller 
chamber the period of injection is correspondingly decreased. 

In other experiments, ethylene is generated by heating the calculated 
amounts of ethyl alcohol and concentrated sulphuric acid in a distilling 
flask at 170^C. The gas is purified by passing it through concentrated 
sulphuric acid and sodium hydroxide solutions. To drive all the gas gene¬ 
rated into the chamber an ordinary foot blower connected to the distilling 
flask is used. 

At the Tanauan Citrus Experiment Station, Tanauan, Batangas, the 
handling of citrus fruits on a bigger scale w^as started January 18, 1933. 
The volume of the ethylene chamber built for the ethylene treatment of 
citrus fruits was 537 cubic feet. It was 151 inches long, 88 inches high, 
and 75 inches by 65 inches wide on opposite sides. Batangas mandarin 
and Szinkom oranges were picked on the same day and loaded into the 
ethylene chamber. 
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The first cl^arge of ethylene gas was applied at 4.30 p.m. January 18 
by heating a calculated mixture of 7*5 cc. of 95 per cent, alcohol and 
7cc. of concentrated sulphuric acid enough to produce ethylene gas in the 
proportion of 1 part of gas to 5,000 parts of air. The gas was passed 
for thirty minutes into the chamber that has been shut tight to prevent 
leaks. 

The next day, January 19, the chamber was opened at 7.30 a.m. and 
aerated for two hours by blowing cold air into it by means of a blower 
connected to a small gasoline engine. Gas was applied at 9.30 a.m. and 
continued until 10.30 a.m. Gas was injected at 4.30 to 5.00 p.m. on the 
afternoon of the same day. 

The chamber was opened at 7.40 a.m. January 20. A pronounced 
change in color of the fruits from green to yellow was noticed on the second 
day of treatment. After aerating for two hours the’ chamber was closed 
and gas admitted again for one hour. The chamber was not opened again 
until the next day, January 21, at 7.40 a.m. On the third day, 90 per 
cent, of both varieties of oranges were fully colored. The flavor of the 
Szinkom oranges was somewhat sweeter after the treatme'nt. The fully 
colored fruits were removed from the chamber and soaked in a 3 per cent, 
borax solution at about 40^C. for tw^o to three minutes, and allowed to 
dry on a table at room temperature. 

The remaining fruits which were still greenish were treated again with 
ethylene gas on the afternoon of January 21. The next day, January 22, 
some of the Szinkom oranges showed signs of burn from the effects of 
the ethylene gas. 

After removing the citrus fruits from the ethylene chamber, the fruits 
were soaked in a 4 to 5 per cent, borax solution at 46^ to 49^^C. for several 
minutes. This temperature aids materially in cleansing the fruit and at 
the same time helps in preventing rots such as pythiacystis or brown rots. 
The fruits are then dried in a heated chamber for a short time. A hot-air 
heated chamber is best for the purpose. After drying, the fruits are 
treated with a solution of paraffin in a white, odorless, and tasteless 
mineral oil solvent. The paraffin reduces moisture loss and probably slows 
the rate of respiration. The fruits are then packed carefully in boxes or 
crates and pre-cooled in cold storage at 35^F. 
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EXTRACTS FROM THE ANNUAL REPORT 
OF THE RUBBER RESEARCH 
INSTITUTE OF MALAYA* 


FORESTRY METHODS 


T HIi interest in forestry methods continues to increase as the ideas 
involved become better appreciated. Sound and conservative 
ideas of soil management come to the fore while hopes of 
sudden and phenomenal results recede. Plant specimens con¬ 
tinually come* in for identification and advice and, although 
there is often scant information to make this serviceable, in some cases it 
proves very useful in calling attention to special features. Thus we have 
received specimens of Eupatorium odoratiimy which appears to have entered 
the country from Siam and to be spreading steadily. The most southerly 
point from which we have received it is central Perak. This plant appears 
attractive at first, its early growth being sappy but its later development 
is so vigorous that it becomes a dangerous pest in sufficiently open con¬ 
ditions. 


The idea that special plants are to be feared because of their indivi¬ 
dual effects on the soil often crops up in advisory work, but seldom appears 
to be supported by the evidence. Thus soil samples were sent in by a 
manager who had Ix^come convinced from experience with Mikania 
scandetis that it was making his soil more aci<l. Measurements showed 
that the soil from under Mik^uia was actually a little less acid than under 
Cetitrosewa. Such slight differences in acidity as we have yet observed 
cannot be regarded as of importance under Malayan conditions. 


MANURING 

Although interest in manuring for mature rubber naturally remains in 
the background * for economic reasons, it is encouraging that some of the 
older experiments are still kept under observation. It is important to realise 
that results are far-reaching and take a long while to work themselves out. 
Thus we have the following figures for girth increase in an experiment 
over six years okl, which has received no manure for three years; 
control plots 0*5 inch increase in five years, manured plots 3*1 inches. 
The bark renewal, as might be expected, showed much better on 
the manured plots. The advantage to be exi>ected in future tapping 
history is very plain. What better expression of stagnation could 
be required than the fact that increase in girth on control plots was under 
one-hundredth of an inch per month. 

In strong contrast with the slow results of manuring on mature rubber, 
most of the results with young rubber (where soil deficiencies exist) show 
very marked and quick response. In this connection it is important to note 

• Extracted from the Annual Report, 1938, of the Rubber Research Institute, 
Malaya* 
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how easily a cover crop can take away the fertiliser intended for the rubber. 
Thus in one case at the Experiment Station where an organic fertiliser 
vvas mixed with the soil in the planting holes, the increase in growth under 
clean-weeding conditions was 17 per cent, but under a well established 
cover this benefit was reduced to 4 per cent, by competition, in spite of 
the usual ring-weeding round the trees. 

VEGETATIVE PROPAGATION OF STOCKS 

One of the chief causes of variation in growth and yield of the trees 
within a single clone is the nature of the stCK::ks used in budding. The 
stocks are normal seedlings of mixed parentage and therefore exhibit the 
t^ide range in characters, in particular vigour of growth, characteristic of 
a normal seedling population. The vigour of the seedling root system is 
an important factor in determining the size of the scion and indirectly, 
tfie yield of the scion. Clonal stocks are used in fruit t'ullivation to over¬ 
come this difficulty and to ensure uniformil}' in growth and performance 
of the trees. Experiments have therefore been initiated with seedlings and 
buddings of a large number of different clones to explore the possibilities 
of producing stocks of a common origin which may be suitable for bud¬ 
ding work. Layering and pollarding followed by earthing up to encourage 
root formation by bleaching (etiolation) has been carried out. Negative 
results have been obtained so far but the experiments are being continued. 

ANATOMICAL STUDIES 

. In order to reach a proper understanding of the complex physiological 
processes (X>ncerned in the formation of latex it is essential to obtain a 
detailed knowledge of the structure of the tissues in which the latex is 
produced. Early studies of the /structure of the latex vessels and their 
distribution only take us a part of {he way; a more intimate knowledge 
is required not only of the latex vessels themselves but of the other 
important tissues with which the latex vessels arc associated and from 
which they obtain the supplies of raw materials for the synthesis of latex. 
The studies described in this section are directed towards this end. 

BARK STRUCTURE IN HEVEA WITH SPECIAL REFERENCE 
TO THE SIEVE TUBES 

‘ . The sieve tube system constitutes the main channel for the transpor- 
tation of elaborated food materials. It is in intimate anatomical contact 
with the late?x vessel system in the bark and with the water-conducting 
vessels of the wood through the agency of innumerable radially disposed 
pla-tes of tissue known as the medullary rays. It is desirable to appreciate 
the essential unity of this conducting system in relation to the problem of 
latex' synthesis. 

The sieve tubes were first studied in young bark of clonal material 
a«rf%ere- there observed to form a distinctive band or zone, encircling 
the woddUnd separated from it only by the thin line of the cambium. The 
of the zone measured from 0 75 to 15 mm. The individual 
were of relati^^^ size closely aggregated between 

the in<^uUary rays. Here then, was a highly dev^oped translocadary 
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system associated with high yield and the question at once arose whether 
the character was constant for all high-yidding trees, and absent or poorly 
developed in low yielders. 

To obtain further light on the problem, the bark of budded trees of 
thirty established clones were examined and found to be in general agree¬ 
ment for this character although the intensity of development varied from 
clone to clone. The investigation was then extended to a block of five 
years old seedlings which had been test-tapped and recorded over a period 
of two years. Samples of bark were collected from 40 trees of consistently 
low-yielding record and 40 from the highest yielders. Here again th'e 
sieve tube structure of high yielders agreed in all respects with the clonal 
material, whereas in the low yielders, the sieve tubes were poorly deve¬ 
loped throughout the whole series and in some cases could not be clearly 
identified. A survey of all available test-tapped material has been com¬ 
menced and corroborative bi<x:hemical data will be sought for by direct 
physiological experiment. It would be premature to attempt to formulate 
any definite conclusion at the present stage of the investigation. 
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FORDLANDIA* 


THE SETTLEMENT ON THE FORD RUBBER 
CONCESSION IN BRAZIL 

T he Rio Tapajoz, a large affluent of the right bank of the Amazon, 
was ascefnded some 120 miles to Hoa Vista or Fordlandia, the 
settlement on the Ford rubber concession, permission to visit 
which had been obtained from the’ Cieneral Manager in Para. 

The concession, not yet properly surveyed, consists of 
approximately 4,000 square mile's, still mostly under virgin forest with a 
considprable quantity of wild rubber {Uevea brasiliensis). The settlement 
was begun only five years ago, and the first year was practically wasted, 
the labour difficulties proving almost insuperable and the first manager 
unsuitable. 4,500 acres are now cleared of forest and planted in thriving 
rubber trees. This does not include the nurseries, which contain two and 
a half million se?edlings. A leaf disease has been troublesome in some of 
tij-e nurseries, but insect pests have given little trouble. Lexmsts are 
pefriodically a nuisance and locally leaf-cutting (coushie) ants defoliate a 
few trees. They are controlled by blowing (3yanogas into the nests. Occa¬ 
sionally two or even three applications are necessary. 

The management was at first advised, by planters from the East, 
that shade would be necessary for the young plants. They thought also 
to plant something which would bring in revenue while the young rubber 
was growing. They therefore planted pigeon-peas, but found that the 
rubber in the shade of these bushes was spindling and retarded compared 
with that in the op^n. It was therefore ditckled to dispense entirely 
with shade and to give up also the hope of a catch-crop. The notion of 
planting Culcpogonium as a cover crop, to lessen the cost of weeding, 
was derived from Eastern practice. It succeeded beyond all hopes, and 
at present the whole area, save for a small circle round each tree, is 
covered with a dense, thick blanket of this legume. 

Clearing of the forest was accomplished in the beginning by diretetly 
employed Brazilian labour, paid not by results but by time, a commodity 
not usually regarded as valuable in Brazil. This method provc?d altogether 
too expensive, and at present all clearing is done by contracts let to 
American and Brazilian Concessionaires. At the time of our first visit 
(1932) the company was buying all the lumber from these contractors, 
delivered at rail head by caterpillar tractors lent by the Company. The 

* By J. G. Myers, D.Sc., F.E..S , F.Z,S„ Ir.ipmal Institute of Entomology, and 
Imperial College of Tropical Agriculture. Extracted from The Agricultural Journal of 
British Guiana, Vol. V, No. 2, June, 1984, from an article on “Observations on a Journey 
from the Mouth of the Amazon to Mt. Roraima and down the Cattletrail to Geogre- 
town.** 
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logs were carried to the settlement by the Company's railways and used 
for fuel and for timber. They were handled by the largest, and most up- 
to-date saw-mill in South America. Great logs, four feet in diameter, 
were rolled off a railside pile, grappled into a conveyor, subjected to a 
furious stream of water to remove grit which might injure the saws, raised 
to the second floor of the mill, and thrown bodily but with careful adjust¬ 
ment, into the shrieking path of a great bandsaw, which cut them with 
astonishing speed, into large thick planks. These passed through a suc¬ 
cession of other saws, all operated by previously untrained Brazilians, which 
finally reduced them to usable and standard sizes. The capacity of the 
mill was 25,000 board feet (1 sq. ft., 1 in. thick) per 8-hour day. There 
was provision, if necessary, for two shifts, to run 16 hours. 

The kind of timber received at the mill varied with the area from which 


forest was being cleared. For the first six months of 
timbers handled were as follows; 

1932 

the 

chief 

Andiroba {Carapa G^uynnensis) ...* 

(This is identical with Demerara ^^crabwood^*) 

12*44 

per 

cent. 

Para-para (Jacaranda capaia) 

11*08 

f f 

yy 

Castanheira (Bertholletia excelsa) 

(This is t‘/:e wood of the Brazil nut tree ) 

10*52 

>» 

yy 

Muiracoatiara {Astronium Lecointei) 

8*29 

1 > 

yy 

Cedro (Cedrela odoraia) 

(They have probably misdetermined this botanically 
— It is more likely C. .mcxicana 

7*42 

»» 

yy 

Marupa {Simaruba amara) 

7 35 

f y 

yy 

Massaranduba [Mimtisops Hubert) 

(This is the cxtmmon Amazonian representative 
of British Guiana balata). 

7*06 

yy 

yy 

Cumaru (Dipteryz odoratn) (Tonka bean) 

2*63 

yy 

yy 

Guariuba (not yet identified) 

2*53 

> t 

yy 


And many others in small quantities, making a total of 86 distinct species 
of timber trees received at the mill. In addition all those which had 
proved susceptible to borer of any kind w^ere left in the forest to be burned 
or used as fuel in the settlement (the power house burns only wood). 

Some of the timbers were seasoned in the open or under tarpaulins. 
Others went to the great kilns, the only ones in South America, where 
individual treatment, arrived at by considerable experimental work, was 
given to each. These kilns had a capacity of 100,000 to 125,000 board 
feet. Heat and humidity were very rigidly controlled and recorded by 
elaborate instruments, with dials arranged along a tunnel corridor beneath^ 
the whole series of kilns. 165,000 board feeft of timber, cut to standard 
siaes, had up to that time been exported (in one experimental cargo) to 
find a market for the newer and less familiar kinds ip the north. The bulk 
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of the output was, however, so far used in the building* of the model settle 
miefnt. On my second visit in 1933 — a year later — I found lumbering 
operations had ceased, and the great mill closed down. The trial shipmertt 
had not travelled well, the timber had arrived in poor condition, and this 
combined with another factor—namely, the increasing distance of the 
clearings from headquarters, rendering the railway more and more expen¬ 
sive — had led to the abandonment of the whole timber enterprise. 

. . This is an ultra-modern town set in the midst of the wilderness, and 
is the feature? of the enterprise which has seized most of the Brazilian imagi¬ 
nation. Thus, the only published account which seems to be available is 
sub-titled (in Portuguese) ‘‘Description of the marvellous rity which Henry 
Ford is building in the interior of the State of Para.’* 

Tlie dwellings are all of a model type, all closely mosquito-screeq^. 
The community was using 300,000 gallons of water per day. This is 
pumped up from the River Tapajoz — a clear water, w'ith practically no 
settlement above Fordlandia — is treated with a solution of salts to coagu¬ 
late all impurities, then filtered through a series of sand-beds, treated with 
chlorine and finally pumped to a high tank for distribution. To avoid the 
need for two pipe-systems, all the water, including that for the labourers* 
shower baths is thus sterilised. 

The chemical laboratory, with three highly qualified organic chemists, 
is apart from testing rubber, also investigating a large range of locaP fibres 
and oils. A machine had been elaborated for pressing out the very attrac¬ 
tively-tasting oil (solid at ordinary temperatures) of a palm (Astrocaryum 
tucuma). Among paper-making plants some had shown themselves pro¬ 
mising, but none could be got in commercial quantities. 

Restaurants and every kind of shop have been built by the Company 
and let out to Concessionaires. The Company maintains an e>tCellent 
school. 

The hospital, in the charge of young northern doctors, is extremely 
modern, spacious and well-equipped. 

Much of the food of the community is grown locally. A cattle* ranch 
has been established, the cleared forest being planted with Wynne grass 
‘ (Midmis minutiflora), and let to a contractor. The fruit farm is, howevefr, 
still administered directly by the Company. It consists of some 66 , acres, 
under a great variety of fruit trees, some, especially most of the citrus kinds, 
badly attacked by insect pests, undoubtedly introduced into this virgin area 
with the original plants a few years ago. A little? biological advice — which 
seems, to have been entirely absent from this purely biological experiment 
/front fhe beginning — would have avoided completely this trbubles'Ome 
inf 0 stgtian, which can now only be endured, at least palliated by an exp^n- 
,^ye: spraying programme. To digress slightly, it was most striking, in 
f<^ptrast, to see the thriving citrus plantation of Mr. B. L. Hart, in the 
.i^i^pnuni ,pistri of British , Guiana, as far as I could see, entirely frfee 
.the CQpiiwon not because he had been ^af^y wiser 
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in seeking biological advice but because, owing presumably to transport 
difficulties, he had established this plantation entirely from seeds, and these 
do not carry scale-insects. 

The difficulties of settlement at Fordlandia were greatly augmented by 
the hilly terrain. Here a low tongue of the great Brazilian plateau pushes 
northward between the River Tapajoz and Xingu. In spile of this some 
30 miles of road, on which it is possible to drive a car, have been laid down, 
and steam-shovels were at work removing bodily hills which were causing 
too much detour. 

The personnel consists of 94 cent, of Brazilians. The higher 
employees are of very varied nationality. Tlie wages and salary bill was 
in the region of £10,000 per month. The personnel and the scale of opera¬ 
tions, however, were a year later greatly reduced. 
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REJUVENATING OLD RUBBER 
PLANTATIONS'^ 


T he replanting of old plantations by budded trees is described 
in detail by May in The Tropical As^riculturisi of Septem¬ 
ber, 1933. He givc^ a short survey of the most important 
clones and the yields obtained, mostly by experimental tapping. 
'Fhe budding operations and the system of planting are dis¬ 
cussed, also the operations of holing, dynamiting, filling holes, uprooting, 
cutting of platforms, terracing, planting and slaughter tapping. As to 
the last-mentioned operation the experience of the* author is that the 
systems of two cuts half-spiral tapped daily or alternate days, the cuts 
being superimposed or on opposite sides, are all unsatisfactory, as the 
rubber content is so far diminished that over any considerable period more 
rubber is obtained by the ordinary one cut half-spiral alternate day system. 
The only satisfactory method of slaughter tapping is considered to be the 
tapping both sides of the tree every third day. Under this system the 
rubber content of the latex remained more or less constant at about 3 lb, 
6 oz. per gallon (36 per cent.), while under the other systems it fell from 
3 lb. 6 oz. per gallon to under 2 Ib. (20 per cent.). During the last two 
months before uprooting only it becomes possible to tap on this system 
on alternate days. 

An estimate is added of the cost of the rejuvenating, which amounts to 
Rs, 155 per acre; for upkeep for the first year a sum of Rs. 47.50 is 
allowed. 

SELECTION 

(1) Technique of Bvddinf^. —Budding in the fieM of one to four-year 
old rubber trees has been done successfully on several plantations. A case 
of successful budding of 3 and 4 years old trees is reported by Ruyter 
from an estate in South Sumatra. From experiments on a rather small 
scale it was considered probable that successful budding of 5 to 8-year old 
trees would also be possible in plantation practice. The first case was 
publistfd by Vollema from an estate in Java. A difficultv, but not an 
important one, is that the bark of these old trees is much thicker than 
the bark of the bud, so that the bud is not pressed sufficiently on the 
cambium of the stock when the ordinary tape is used. This difficulty was 
surmounted by applying a small piece of rubber (from an old rubber tire) 
on the bud under the tape. 

The growth of the buds on the old stock is generally very vigorous 
and the buddings may be tapped much earlier — gefnerally U year earlier 

^ By C. J. j. van Hall. Extracted from The International Review cf Agriculture 
Ho. 7, July ltS4. 
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— than buddings on young stock. The drawback of these quick grown 
buddings is their liability to Phytopht'hora disease, but this may be pre¬ 
vented by spraying with Bordeaux mixture. The yield is as satisfactory 
as that of buddings on young stock. 

Another report also dealing with buddings on old stock was published 
by Bolhuis, who recorded the growth and the production of different 
clones on stems 6, 8 and 10 years old. The percentage of succt^ssful budding 
on the 10-year old stems was very low; on the 6 and 8-year old stems 
it was much better. Here also the budgrafts on the old stems grew well 
and could be tapped earlier than the ordinary budgrafts, thus giving a 
somewhat higher yield ; after a few years the yield from the buddings on 
young stock was the higher. 

(2) Yield and Other Characters of the Clones .—In comparing the 
yield of dilTerent clones the influence of the stock could not up till now be 
eliminated, the ordinary method being to use for these’ investigations a 
certain number of budgrafts, budded on seedlings of unknown origin. 

I'engwall proposed a new method of investigating the production of 
clones. It consists in placing two buds on each stock, one of which is 
always of the same clone doing duty as material of comparison. In this 
way the ratio of production of the clone under investigation as compared 
with a w'cll-known one is found and the influence of the stock on the yield 
figures is eliminated. 

In the first experimental field of this kind Tengwall used the clone 
BD 5 as material of comparison and he budded on each stock a bud of 
clone BD 5 with a bud of another clone. This was done in December, 1931 
and January, 1932 and the budgrafts were planted in March, 1932. After 
a few years the first yield figures of these experiments will be obtained. 

The general opinion of budgrafts is that, taken as a whole, they have 
proved to show none of the symptoms of weakness which many planters 
expected and they are generally considered as being in every respect quite 
as strong as seedlings. Rarely an opposite view is met with. Such a 
view, however, was expressed by van Wamel in a paper read before 
the Rubber Planters’ Association in Java. He is of opinion that budgrafts 
are weaker and develop a thinner bark than seedlings. He therefore pre¬ 
fers selected seedlings. Figures to bear out his view are not to be found 
in his paper and accordingly his statement fails to convince. 

From the discussion wdiich followed the reading of tins paper it was 
apparent that his views were not accepted by the majority of the planters. 

During the year under review, 1933, four general surveys have been 
published of the results gained hitherto with clones; V^ollema made an 
extensive survey and Murray a briefer one of tire Java and Sumatra 
clones. Vollema also reports a survey of the Malaya clones and Murray 
one of the Ceylon clones. 

Vollema discussed the general characters of budded rubber plants 
and summarised the data so far collected in regard to the yield of rubber 
clones. He recalled the fact that at first many planters feared that the 
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buckled trees would show the weaknesses of a mor€ or less artificial product; 
the point of junction of stock and scion might remain a weak point, the 
budgrafts might prove to be more liable to diseases, the bark rcinewal 

might be slower than in seedlings, the yield of the renewed bark might 

be unsatisfactory. But all these apprehensions have proved to be erro¬ 
neous and it is now evident that budded rubber trees taken as a whole are 
in no respect weaker than seedlings. 

As to the yield, Vollema gave a survey of the yield figures of the 

best known Java and Sumatra clones (AV 49, 50, 71, 152 and 256 — BD 5 

and 10 — ,ljir. I and XVI, and War. I and 4) and of a number of other 
very promising ones (AV 150, 185 and 214 — BD 16 and 17 — BK 1 — 
Djas. 1 — G.T. 1—Lamp. 1 and 2 — Pit. 2 and 3—Tjir. VIII, and 
War. 3 and 8). 

It is interesting to compare the yield obtained from these clones in 
Java and Sumatra, with the yield obtained in Malaya from the most populai 
Malayan clones as reported by Vollema and Murray, viz., the clones 
S.R. (Sungei RekoJ 9 — P.B. (Prang Besar) 23, 25, 86, 180, 183 and 
186 — Gls (Genshiel) 1 — the Pilmoor clones A 44, B 58, B 84, B 16, 
B 61 and D 65 — Sab (Sabrang) 3, 6 and 24, and Rub. (Rubana) 393. 

The grtiat superiority in yield shown by the selected clones in compari¬ 
son to seedlings is striking and confirms the estimate made by the experi¬ 
ment Stations viz., in the 15th year a yield may be expected 4 times as 
large as that of the seedlings. 

The yield of the Malayan clones seems higher, but it must not be 
forgotten that in Malaya the tapping system was in the past years in 
general more drastic than the tapping system in Java and Sumatra, viz. 
over i circumference every .other day against over J. Besides the condi¬ 
tions of soil and climate seem to be in Malaya still more favourable for 
the Hevea than in Sumatra and in Java, an opinion confirmed by 
Blommendaal and Schmole who wrote in a report ol an instruc¬ 
tional tour through Malaya, that in Malaya the yield of the AV clones is in 
general at least 40 per cent, higher than the yield obtained in Sumatra. It 
is therefore probable that the Malayan clones planted in Java or Sumatra 
would not give the high yield obtained in Malaya. After a few years this 
point wUl be cleared up, several Malayan clones having been imported into 
Java in 1930 and planted out in the Experimt?ntal Garden at Tjimas. 

The yield figures of Java and Sumatra clones in the above list were 
obtained in experimental fields. The few figures obtained from estates in 
Java and Sumatra where clones were planted on a largie scale agree very 
well. 


Murray gave information on tine Ceylon clones G (Govinna) 771 
—Lav. (Lavant) 28—HC (Hilcroft) 28 and 34—M (Milleniya) 191—W 
(Wawulugala) 120, 259 and 320—^and Heneratgoda 2. The yield of the 
whole year could not be given, because the numbe?r of. tappings was re 
latively small. It is therefore not yet possible to compare the yield of the 
Ceylon clones with the yield of Java, Sumatra and Malaya clones.. 



In NcJtherlands Indies as well as in Malaya it has been felt very 
desirable to study the morpliological characters of the different clones. 
This investigation seems especially necessary in order to enable the planter 
and the scientist to identify with certainty the clone with which he is 
operating and has been carried out by Mann and Sharp in Malaya and 

by Frey-Wyssling, Heusser and Ostendorf in Java and Sumatra. 

The last-mentioned three scientists published in 1932 an article (see 
tile discussion in the Bulletin of Agricultural S<'ienc'e and Practice 1933 
No. 7, p. 300) in which the morphological characters of young buddings 
of Hevea we?re subjected to an extensive investigation. In his new publi¬ 
cation, FrCy-Wyssling describes the morphological characters of tappable 
buddings. 

In his description in general the writer employs the same character¬ 
istics as previously. [Die habit of the trees, however, is not so easy to 

distinguish in older trees and is therefore not so valuable here as for the 

diagnosis of young, not yet tappable trees; the ramihcation is however 
a very important cliaracteristic. Tliree main types of branching are to be 
distinguished; (a) the branches grow more or less straight upward (b) 
the branches are curved upward (c) the branches are curved a little down¬ 
wards The latter type cannot persist when the plantation is closing, 
because the branches are then forced to grow upwards towards the light, 
frequently acquiring an S-shape. 

It is noticeable that clones especially liable to damage by wind (AV. 
36 and 163) show the type of branching mentioned under (a) giving a stiff 
appearance. Type (c) is often accompanied by a more or less crooked 
stem (AV 35 and 49). 

A still more important character, which provides a means of more 
exapt . discrini^inatian, iS provided by the four-} ear old bark, wiiich may 
be smooth, or warty, or with hssures, etc. 

‘ Frey-Wyssling included in his description the clones AV 33^ 35, 
3^1 49, 50, 71, 80, 152, 163, 185, 214 and ,256. 

Mann and Sharp give descriplions and very instructive illustrations 
of each of the following clones: AV 49, 50, 56, 152 and 256 — BD 5 
and 10 — Tjir. 1 and 16 — Sungei Reko 9 — Prang Besar 23, 24, 25, 86, 
123, l80, 183, and 186 — (Henshi<?l 1 — Rubana 393 and Sabrang 24. 
Tlieir system of description is in general the same as that used by Frey- 
Wyssling. 

An extensive study of the growth of young buddings was made by 
Ostendorf. His observations included (a) the sprouting of the buddings 
and (b) the elongation and leraf formation. 

The space of time between the dale of cutting off llie part of the 
stock above the brid (coinciding with the date of transplantation) and 
tfie date of sprouting was found to be different in different clones and 
is greatly dependent upon the specific properties of the clone, but it was 
fbjund not to be infiuenceti by. the girth of the stock. 

: r The direction the young shoot takes immediately after sprouting is 
not the same with different clones; in most clones the young shoot begins 
to grow almost verticMy upwards, but in clones AV 71 and BD 5 it 
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grows out at a wide angle and only gradually takes the upright direction^ 
while in clone TMS 519 the shoot assumes a quite vertical position and 
remains closely pressed against the snag. 

The growth of the young Hevea stem is characterised by its 
periodicity, resulting in the formation of so-called “payongs** or leaf- 
storeys. Characteristic diirereiices between clones exist with regard to 
the relative length of the longest internode (expressed in the length of the 
average internode) and to the relative length of the leafless part of the 
storey (expressed as a percentage of the total length). The total length 
of the leaf shows a periodicity corresponding to that of the internode lengths. 

The number of leaves an.d the leaf size were studied in different clones. 
Both characters are typical for each clone. 

The growth of the shoot was found to be dependent on the stock: a 
greater girth of the stock gives an increase in the length of the storeys 
and a shortening of the resting periods of the young stem. 

We may confine ourselves to this selection of conclusions and refer 
the reader for other points discussed by Ostendorf, to the original 
paper. The author made an attempt to explain the principal results from 
a physiological standpoint. The periodical growth and formation of 
leaves, which is so characteristic and so conspicuous in the Hevea stem 
is considered to be caused by the fact that one or more growth factors fall 
periodically below a certain minimum. As the most important factor is 
regarded the water content of the tissues in the vegetation tip, though 
the influence of mineral and organic nutrition of the growing tissues may 
play a r61e. 

(3) Marcots ,—Heusser reported an experiment in which marcots 
were made of seedlings (crosses of 1920) and the yield of marcots and 
seedlings was compared. 

The marcots were made in the ordinary way; the trees were ringed 
at a height of 3 feeft, bark and cambium were carefully removed from 
the ring which was 2^ cm broad and two handfuls of garden mould were 
applied round the ring and wrapped in coconut fibre. 

The seedlings were one year old when marcotting was done and 
only one marcot was obtained from each tree. Root formation took 
place in from 1 to 3 months; the percentage of successes was 94. 

The development of the marcots was quite satisfactory. 

The yield of the marcots was in the tapping year 37.13 gram per 
tapping which is 75 per cent, of the yield of the seedlings (49.36 gram). 

(4) Generative Selectiou ,—Hamaker gave yield figures of an 
estate in Java planted in 1918 with illegitimate seedlings of high yield¬ 
ing mother trees. A strong selective thinning out was effected and of 
the original 200 trees per baby (about 290 per hectare) only 90 per bahu 
(about 130 per hectare) were presefnt in 1931; open spaces had been re¬ 
planted and the number of trees tapped was in 1981 about lOO per bahu 
(about 140 per hectare. ) 
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A DISEASE OF THE DURIAN TREE* 


INTRODUCTION 

T HL durian tree [Durio z^ihethitms) which is indigenous to the 
Malay Peninsula and Netherlands India is looked upon as one 
of the most valuable and desirable trees in the somewhat mixed 
collection of fruit trees grown in the Malay small-holdings, since 
the fruit, which has a unique flavour, is always readily saleable 
in the local markets and in addition, is valued for its tonic food value. • 

There are no former records of any serious diseases of the durian tree 
in Malaya, probably due to the fact that the cultivation of the tree is con¬ 
fined mainly to the srnall-holdings from w^hk'h deaths are not readily 
reported. 

Recently, however, a disease which ha; been identified as claret- 
coloured bark canker (or patch canker), has appeared on an estate in 
Penang where there is a comparatively large area devoted to the cultivation 
of this fruit. 


THE DISEASE 

The disease resembles claret-coloured bark canker of the rubber tree 
in that there is, at first, no external indication of the presence? of a fungus 
in the? tissues of the bark until a dark liquid begins to exude from one 
or more spots on the trunk, sometimes near or at the collar. Boring 
beetles soon attack the bark at these spots and lK>re into the stem. Healthy 
cortical tissue of the durian tree is pinkish in colour but, when it is attacked 
by the disease, areas of a darker, dull-red colour, bounded by an irregular 
margin, are formed and these extend in as far as the wood of the stem. 

The disease was reported in May 1934, and has not yet been studied 
in detail, but from information received from the grower of the affected 
trees, it appears probable that the’ disease does not kill a tree quickly, 
but that the canker spots in the bark gradually increase in size 

and may coalesce until a ccnsidt’rablc portion of the bark is killed 

and becomes riddled with boring beetles. Finally, the branches die back 

owing to dislocation of the food supplies and the tree dies. A tree may 

not die until more than a year after infection has occurred. 

The disease appears to have been present in this locality during the 
past ten years and has annually killed a number of trees. In the area 
examined, a fair number of trees were found to be infected. 

THE CAUSE OF THE DISEASE 

The fungus Phytophthora palnmwra Butl. w^as isolated from the cortex 
of a diseased tree and wh€?n inoculated into a healthy tree, reproduced the 

* By A. Thompson, Government Mycologist, in The Malayan Agricultural JournaU 
Vol. XXII, No. 8. August, 1934. 
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first symptoms of the disease within seven days. I'he fungus was 
again isolated from the inoculated bark, thus establishing that this fungus 
is the cause of the disease. 

The fungus has already been recorded as a cause of a similar disease 
of the rubber tree; other species of the same genus and a species of Pythium 
(P. complectens)y have been found to attack rubber trees in Malaya. 

Pythium complectens has recently been observed to attack the collar 
of rubber trees which have been aft'ected by lightning, but in the case of the 
disease ot the durian tree there was no indication of lightning injury and 
the fungus Phytophthora pulmivora is undoubtedly a primary parasite, capa¬ 
ble directly attacking this tree. 

Phytophthora spp. are only virulent ip wet or damp weather, since they 
only produce the active motile spores — known as zoospores — in the pre¬ 
sence of water. These zoospores ar.e the principal agents in the spread of 
infection. During dry weather, the mycelium of the fungus in the bark 
of affected trees may cefase to extend in the tissues and if dry weather 
continues for a prolonged period, the diseased bark may scale off, leaving 
a canker on the stem. 

It is probable that rapid extension of the disease in the cortex occurs 
mainly during wet weather and that, during intervening spells of dry 
weather, the growth of the mycelium is slight, so that the disease does 
not kill a tree quickly under normal weather conditions. When the disease 
is situated at the collar, or if it extends to the collar, the probability of 
its more rapid extension is greater owing to the moister environment at 
soil level. 


THE IMPORTANCE OF THE DISEASE 

The presence of an * infectious and fatal disease in a perennial crop is 
a matter for concern, particularly in the case of valuable trees which take 
some years to reach maturity. 

Phytophthora palmivora is, furthermore, likely to spread from a diseased 
tree to other economic crops in the vicinity. A strain of the fungus is 
the cause of coconut bud-rot in India and certain other countries, but so 
far, this disease has not been recorded on the coconut palm ip Malaya. 
Black stripe and patch canker are, however, two diseases which may appear 
in rubber trees growing near infected durian trees, and it is also probable 
that durian trees may become infected if these diseases are present in 
neighbouring rubber trees. 

TREATMENT OF THE DISEASE 

The only feasible method of treating this disease is excision of the 
diseased bark. It is recommended that the* bark should be scraped until 
the extent of the diseased patch is determined. The affected bark should 
then be isolated by cuts extending to the wood; the diseased bark should 
be removed and burnt and the wound painted with a weak solution of a 
disinfectant such as 2 per cent. Tzal, finally covered with tar, or with a 
mixlufe of ^lelted asphalt (60 parts) and kerosene oil, or solar oil (40 
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Treatment is difficult if the disease is in an advanced stage; conse¬ 
quently, growers are advised to inspect the trees periodically, particularly 
if any of the durian trees in the neighbourhood have died from a disease 
showing the symptoms described above. 

SUMMARY 

1. A disease of the durian tree is described. 

2. The disease, which is similar (o the disease of rubber trees known 
as claret-coloured bark canker or patch canker, is caused by the 
fungus Phytophthora paltfiivora, 

3. It is considered that the fungus is likely to spread to rubber trees 
from adjoining, diseased durian trees and vice^^jersa. 

4. Recommendations for treating the disease are given. 
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THE IMPERIAL INSTITUTE* 


1 believe the services rendered under the three heads of o\xi 
activities— (1) Intelligence; (2) Investigations; and (3) Educa¬ 
tion — to be of immense importance and essential to the economic 
development of the Empire. That these services have been carried 
out efficiently and have proved of value to those Government servants 
and business men and other individuals, both at home and overseas, who 
are cognisant of the help we can render is proved by the best test of all 
— that of coming back for more. Unfortunately, those who might and 
should avail themselves of our services are more numerous than our actual 
clients. The Imperial Institute, like many other valuable institutions, is 
not sufficiently known. It has been left, overmuch, to carry on as best it 
can. It has never been financed adequately and systematically as an 
acknowledged and necessary department entrusted with responsible duties 
for each and every part of the Empire. From time to time an outside Com¬ 
mittee is appointed to investigate the Institute and to make recommenda¬ 
tions. The occasion, more often than not, is due to threatened bankruptcy. 
Its own resources, drawn from its original endowment and from chance 
lettings of rooms, amount to less than £10,000 per annum: the income 
really needed is more like four or five times that figure. As its services 
are largely Imperial rather than National and as there is no single Imperial 
Exchequer or Parliament to vote the necessary additional funds, constitu¬ 
tional questions, have, no doubt, presented special difficulties. The fact 
remains that whereas for all other Government services, both at home and 
overseas, it is recognised that adequate maintenance grants must be voted 
from year to year, this is not the case with the Imperial Institute. As the 
Board of Governors is well aware, the Institute has only been kept alive 
for the past ten years by munificent gifts from private individuals. 

* I'rom the Annual Report, 1988 of the Imperial Institute by the Director, Lieut.- 
Gen. Sir William Furse, K.C.B., D.S.O. 
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MEETINGS, CONFERENCES, ETC. 


IMPERIAL INSTITUTE 


REPORT ON GERANIUM OIL FROM 
CEYLON 

T he two samples of geranium oil which are the subject of this 
report were forwarded to the Imperial Institute. 

The oils were submitted for examination in continuation of 
the investigation of previous samples, distilled from Pelargonium 
graveolens plants in the green and flowering stage, which had 
been found to have rather unusual constants and to be somewhat inferior 
in odour to commercial geranium oils (see The Tropical Agriculturist for 
April 1934.) 

DESCRIPTION 

Prepared in the Chemical Laboratory, Department of Agriculture, 
—This sample consisted of 125 cc. of a clear, brigirt green oil, with an 
odour similar to that of the samples examined in 1933. 

‘VH. Obtained by re-distilling oil similar to d owing to slight colouration, 
—This sample consisted of 73 cc. of a clear, pale yellowish-green oil, with 
an odour slightly superior to that of Sample A. 

RESULTS OF EXAMINATION 

The oils were found to have the following constants, which are shown 
in comparison with those obtained w’ith the previous samples from Ceylon 
examined in 1933 and the ranges of corresponding figures recorded foi 
commercial Algerian and Bourbon geranium oils; 
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The foregoing; results show that the Constants of the present Oils are 
generally similar to those of the two previous samples of geranium oil 
from Ceylon examined at the Imperial Institute, and like these, they 
differ from the commercial oils in possessing \ov^ ester values and exce'ption- 
ally high, acid values. Sample B. (the re-distilled sample) had, moreover, 
an unusually high negative optical rotation and the amounts of esters and 
total alcohols in this sample were much lower than in A. 

COMMERCIAL VALUE 

(1) The oils were submitted to the perfumery expert who reported on 
the previous samples dealt with in Imperial Institute report of 11th Sep¬ 
tember, 1933. He reported on them as follow’s: 

‘T have carefully examined the two samples of geranium oil from 
Ceylon and am quite satisfied that they are better oils than those which 
I have already reported on. They are nevertheless not yet equal in 
quality to good trade oils of either Bourbon or Algerian origin. They 
approximate most closely to the Bourbon oils in character but there 
is associated with their odour a distinct “herby” smell, and although 
this is dissipated somewhat on exposure it detracts from their value as 
marketable articles. The constituent to which this odour is due is 
apparently readily volatile, and it is probable that if say 5 per cent, 
of the oil were slowly distilled off in high vacuum that the residue 
would be free from this taint. 

*Tf the constituent does cxDme off in this w^ay, then it might be 
possible to manipulate the distilling practice at the source in such a 
way that before substantial quantities of oil are coming over the objec¬ 
tionable constituent is removed and the main oil thereby improved. 
Geranium oils from Kenya have suffered from a like difficulty to these 
Ceylon oils, but in a much greater degree. 

“Of the two samples I prefer B, and I also think that it w^ould be 
marketable here, but certainly not at ihc^ prices of Bourbon oil, whilst 
it is in its present condition. A special user might be found even as 
'J, it^ is, but obviously the general market Could not be easily opened up 
. for it unless it is improved/' 

In accordance with the foregoing suggestions, a portion of Sample A 
was distilled at the Imperial Institute under a pressure of approximately 
5 mm. Distillation commenced at about 50^C, and by the time the terhpe- 
rature had reacned 60^^C a quantity of distillate amounting to about 5 per 
'cent, of »tbe original oil had beep collected. This distillate had an odour 
resembling that of menthol and camphor, whilst the odour of the residual 
oil was considerably better than that of the original sample. 

; V ;No further distillation trials could: be carried out with Sample B, as 
tlie amount still available was insufficient for the purpose. ' 

A portion of Sample A was also washed with sodium carbonate solu¬ 
tion in order to remove the free acids. It then had an odour which, though 
rather weak, w more rose-like than that of the original Oik 
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The expert was supplied with samples of the products obtained in these 
further experiments, and reported on them as follows: 

“There is no question that the distillation of 5 per ct^nt. from the 
original oil has greatly improved the odour of the residue. This is now 
practically free from tlu? unsatisfactory herby odour that characterised 
the original oil, and brings it much more closely into line, as regards 
odour, wdth a standard Bourbon oil. I'he odour is now fuller and 

rounder, and remains so on exposure until the smell has quite dis¬ 
appeared. The odour at first appears to be less strong than that 

of the original oil, but this is entirely due to the presence 

in the latter of the assertive unpleasant constituent occurring 
in the more volatile portion, which is so plainly discernible in the 5 
per cent, fraction you have removed. This constituent is more or lefss 
fixed by the higher-boiling constituents when the oil is exposed, and 
taints it for a long way through its odorous life. 

“The sample of oil washed with sodium carbonate solution is also 
improved in odour, but the improvement is nothing like so good as 
that obtained !)y distillation and there is still a marked herby odour 
in the product. 

“Both of the experiments are full of suggestion for future work 
in Ceylon, w’here 1 think it is now nec'essary to transfer any develop¬ 
ment of either of the processes. 

“The sodium carbonate treatment has the advantage of being 
cheaper than distillation, for obvious reasons, but I am sure that the 
product would not be so readily marketable or command so good a price. 
Further, it may be possible to combine the distillation procedure you 
have carried out with the manufacturing process and so avoid a second 
operation with accompanying loss of oil. 

(2) The oils were also submitted to a firm of merchants in London, 
who furnished the following observations regarding them. 

“We have carefully examined these samples, which we find very 
interesting. Both samples are lacking in the strength of the standard 
Bourbon oil of commerce, but B is slightly stronger than A. Unfor- 
tunatelv both samples are rather peppery in odour, wdiich is a character 
not liked by perfumers, but it might be found that this disappears in 
the course of manufacture. 

“With regard to the analyses, both oils have remarkably low ester 
values, though the alcohols are about normal in comparison with the 
Bourbon and Algerian oils, 

“Without larger samples it is not possible to put a value on these 
two oils. They appear to be of sufficiently good quality to be saleable 
on the London and New York markets at about 12s to 15s per lb., 
as compared with Bourbon geranium oil at its present price of 21s 6d 
per lb. 

“We should much like to have a working sample of a pound or 
“ two of A to submit to consumers for practical tests. Although B has 
Slightly greater strength than A, we do not consider that the difference 
between the two justifies the cost and trouble of re-distillation. “ 
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A portion of the oil prepared fronn Sample A by distilling off 5 pet 
cent, in vacuo was also submittted to this firm, who were asked whether 
they considered that the oil had beefn improved by the treatment. They 
replied as follows :— 

“In our opinion this oil is certainly an improvement on the 

original sample you sent us, and is a quality which the distillers in 

Ceylon should aim at producing.” 

REMARKS 

The present samples show the same abnormalities in their constants 
as did those examine'd in 1933 and also closely resemble them in odour. 
Sample B (prepared by re-distilling Sample A) was rather superior in 
odour to A. 

The removal of some of the more volatile constituents from Sample A, 
at the suggestion of the expert who was consulted regarding the oils, 
effected an improvement in quality, but the resulting product did not reach 
the standard of the French commercial oils. 

Although consignments of oil similar in quality to the present samples 
might be saleable in the United Kingdom at low'er prices than the Algerian 
and Bourbon oils, it would be desirable to carry out further research in 
Ceylon with a view to improving the quality of the oil btfore undertaking 
its preparation on a commercial scale. 

In this connection it may be mentioned that the perfumery expert whose 
report has been quoted, has pointed out that in Reunion the leaves after being 
gathered are left for 24 hours (during which a slight fermentation takes place) 
before distillation and that this treatment is said to improve the quality of the 
oil. He suggests that it might be worth while to carry out experiments 
in Ceylon, to ascertain whether the changes produced by drying or short 
storage have a beneficial effect, particulaily as regards the “herby” odour. 

He also considers that it would be worth while to ascertain whether 
the earliest portion of oil to come over from the still has a more pronounced 
“herby” odour than the later portions, as if such is tlie case the removal 
of the constituent responsible for this odour might be effected at this stage. 

The expert further suggests that if it should be found that the best 
results are obtained by removing 5 per cent, of the oil by distillation, such 
fractions might be collected and re-distilled, either with or without treat¬ 
ment with sodium carbonate, in order to obtain a further quantity of satis¬ 
factory oil which might be sold separately or perhaps be good enough to 
mix with the bulk. 

Another point w^hich he raises, and which may perhaps be regarded 
as of academic rather than practical interest, has reference to the location 
in the plant of the constituent causing the “herby” odour, i.e. whether it 
occurs in the leaf or the stalk of the plant or in both, and if the latter 
whether it is present in both to the same extent. 

Finally he suggests that possibly an improvement might be effected 
merely by driving live steam through the oil. 

The Imperial Institute will be glad to receive for examination any 
samples wbkh may he pr^ared by the Department of Agriculture in tha 
course of Ittrthw experiments. 
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RUBBER RESEARCH SCHEME 
(CEYLON) 

Minutes of the twenty-second niee'ting’ of the Board of Manag’ement, 
heid in Room No. 21New Secretariat, Colombo, at 10 a.m. on Thursday, 
July 19, 1934. 

l^resctii. —Dr. W. Youn^man (in the chair), Messrs. C. H. Collins, 
C .C.S., (Deputy hinancial Secre^tary), Leo B. de Mel, J.P.,U.P.M., George 
K. de Silva, M.S.C., C. H. Z. Fernando, M.M.C., L. P. Gapp, F. H. 
(irifhth, M.S.C., Col. T. (L Jayevvardene, V.D., M.S.C'., Messrs. J. L. 
Kotalawala, M.S.C., h. H. Layard, P. R. May, h\ A. Obeyesekere, 
M.S.C., H. F. Parfitt, M.S.C ., C\ A. Pereira, B. M. Selwyn and Col. 
r. Y. Wright. 

Mr. T. E. H. O’Brien, Director of Research, was also present by 
invitation. 

1. MINUTES OF THE 21ST. MEETING OF THE BOARD 

Draft minutes which had been circulated to members were confirmed 
after insertion of apology for absence received from Mr. B. F. de Silva 
and signed by the Cdiainnan. 

2. BOARD 

The Cdiairman reported the following changes in membership since the 
iast meeting; 

1. Messrs. II. F. l^arfitt and Cieorgc E. de Silva to represent the 
Slate council in place of Mr. E. ('. \ illiers, who had resigned, 
and Mr. H. R. Freeman, whose three-year period of office had 
expired. 

2. Mr. C\ H. Z. Fernando to represent the’ Low-country Products 
Association in place of Mr. F. A. Obeyesekere, who had com¬ 
pleted his three-year period of office. 

3. Mr. F. .\. Obeyesekere to act for Mr. B. F. de Silva, who had 
been promoted to the Bench. 

The Chairman welcomed new* members to the Board and took the 
opportunity of thanking those who were retiring for their services. 

3. DECISIONS BY CIRCULATION OF PAPERS 

(a) OuUum Leaf Disease .—The Chairman reported that a memorandum 
on Oidium, prepared by the Mycologist, had been circulated to members 
and approved for pubheation. It was derided to publish the report in 
the Quarterly CArcular together with a paper on the prac'tical aspects of 
sulphur dusting and lo have a large number of reprints prepared in pamphlet 
form in English and Sinhalese. 
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The Director of Research was instructed to prepare a memorandum, 
for considefration at the next meeting, submitting proposals for further work 
with special reference to the assistance of small-holders and the adequacy 
of the technical staff. 

It was reported that the Tea Research Institute had arranged to carry 
out a series of trials in connection with the possibility of tea taints arising 
from sulphur dusting. 

(b) The Chairman reported the appointment of the Director of Research 
to the Board of Assessors for budded Rubber and said that Mr. O’Brien 
had been given discretion to say il the work inter!ered unduly wiiii his 
other duties. 

(c) The Chairman explained that the report of the London Advisory 
Committee for 1933 had not been received when the Scheme’s report was 
adopted. It had now been circulated to members and printed with the 
Scheme’s report for 1933. 

4. ACCOUNTS 

(a) Statements of receipts *4i.d payments of the Board and of the 
London Advisory Committee for Rubber Research (Ceylon and Malaya) 
for the 1st quarter 1934 were adopted without comment. 

(b) Accounts of Nivitigalakele and Dartonfield estate for April and 
May, 1934, were tabled. 

5. LONDON ADVISORY COMMITTEE FOR RUBBER 
RESEARCH (CEYLON AND MALAYA) 

The Chairman reported that the contribution to the cost of the Com¬ 
mittee’s work, which had been agreed to jointly with the Rubbt^r Research 
Institute of Malaya, for a period of 3 years, would terminate at the end 
of 1934. The Committee had asked for the contribution to be extended 
for one year pending the consideration of a new scheme. He considered 
that the Board had had very useful service from the Committee and that 
a continuation of the grant would be of considerable advantage to the 
Scheme. He had ascertained by cable that the Rubber Research Institute 
of Malaya had decided to contribute for 1935. 

After discussion it was decided that a vote of £1,400 be passed pro¬ 
visionally as contribution for 1935 and that full information be asked for 
regarding the proposed new scheme. 

6. PROGRESS AT DARTONFIELD 

(a) Estate Committee .—Minutes of meetings of the Estate Committee 
held on June 14th and 19th were considered. It was reported that the 
cart road to the factory site was opened for traffic on June 24th. The 
laboratory was to be completed by September 30th and the factory by 
October 27th. The minutes w<?re adopted. 

(b) ^ Contfucis ,—It was reported that contracts for the factory and 
lid^l^tpry had been entered into with Messrs. Brovin & Co., Ltd. and 
Messrs. Fonsdka & Co. respectively. The documents were tabled for ins- 
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(c) Staff Bungalows ,—After discussion, the Estate Committee was 
authorised to proc:eed with the construction of a Superintendent’s bungalow 
at a cost of Rs. 8,500/- and 4 junior Staff bungalows at a cost of 
Rs. 4,000/- each, inclusive of water supply. The necessary additional votes 
were approved. It was also decided to provide a bungalow for the Assistant 
Chemist at a cost of Rs. 10,000/-. 

(d) Programme oj Field Experiments ,—It was decided to defer con¬ 
sideration until the next meeting. The Director of Research reported that 
at present experimental work at Dartonfield was limited to the 7 acre 
replanting experiment. 

7. LEASES AT CULLODEN AND NIVITIGALAKELE 

The C hairman reported that the leases of building sites at Culloden 
would lapse at the end of 1934 but the Board had the option of rencfwal 
for a further 7 years. Renewal of the leases was approved. 

8. STAFF 

(a) A Committee consisting of Mr. C. H. Collins (Chairman), Mr. 
F. H. Layard and Mr. F. A. Obeycfsekere with Mr. T. E. H, O’Brien as 
Secretary was appointed to consider the salaries, terms of service and future 
method of appointment of the junior officers of the Scheme. 

(b) Three months’ special leave of absence was granted to Mr. W. 
I. Pieris, Agricultural Assistant. 
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DEPARTMENTAL NOTES 


TWO CATERPILLAR PESTS OF CITRUS 


J. C. HUTSON, B.A., PH, D., 

GO VERNMENT ENTOMQLOGIST. 

AND 

M. P. D. PINTO, 


ASSISTANT IN ENTOMOLOGY. 


T he normal growth of citrus plants in Ceylon is sometimes seriously 
crippled by the comljined attacks of two small caterpillar pests, 
the leaf-miner and the leaf-roller, and both these insects are 
essentially pests of young plants. The leaf-miner is probably 
the more widely distributed of the two, but the leaf-roller, when 
it does occur, can do considerable damage to young plants. 


1. THE CITRUS LEAF-MINER 
(Phyllocnistis citrella Stt^) 

DISTRIBUTION 

This in.sect has been recorded as attacking citrus in most Kastej’n 
(countries, including India, Burma, Ceylon, Malaya, ('hina, Japan, tlu? 
Philippine Islands, and the Dutch East Indies. It has also been recorded 
from the Northern Territory of Australia and from South Africa, but doefs 
not appear to be present in North and South America and the West Indies, 
so far as is known. In Ceylon it probably occurs wherever citrus is growm 
in the Island, but the better imported varieties seem to be particularly sus¬ 
ceptible to attack. 

HABITS AND LIFE-HISTORY 

Moths ,—^'Fhese are very small silvery^ white insects, with pale-yellow 
markings and a black si>ot at the tip of each forewing. Figure I shows a 
moth much enlarged. If noticed at all, they are usually taken for small 
“flies.” The females lay their ^ggs singly on either surface of the younger 
leaves, but usually on the underside and often near the midrib. Rarely more 
than two or three eggs are laid on one leaf, but during the height of an out¬ 
break it frequently happens that every Ic^af on a young shoot is attacked as 
soon as the leaves are opening. It is not known how many eggs a moth 
can lay. 

Efrgs ,—^These can be seen under a high-powered lens as very small, 
broadly oval, slightly convex, pale-yellowish objects, somewhat re-embling 
scale insects. The eggs are very soft and each is covered with a shiny film; 
they can be seen on the leaves without a lens as minute shiny spots (fig, 2a). 
An egg hatches in about 3 days. 
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Larvae .—'Hie larvae on lialching enter the leaf tissues without coming 
to the surface, and feed as leaf-miners iluring most of I heir development. 
So far as could be ascertained, the larva passes through only four instars. 
During the first three of these the larva is quite flat, pale greenish-yellow 
and ot a shining, glassy appearance when removed from its gallery ; the 
body segments are distinctly marked off from each other and extended 
laterally (fig 8). I'he larva apparently has no legs, but moves about inside 
the gallery by slight undulations of the body. It has a rather large, flat, 
triangular head with a pair of small antennae terminating in two rounded 
lobes, the oulcj' one being the larger; the antennal lobes are visible only 
under a high magnification. Between the antennae projects a fiat oblong 
plate with its front edge somewhat rounded. This is considered by pre¬ 
vious investigators to be the motlified labrum, or upper lip, covering the 
flat, disc-shaped mandibles which are specially modified in this sap-feeding 
type of larva. As the larva advances in its gallery the front edge of this 
flat plate is pushed forward to raise the epidermis, while the mandibles, 
with their saw-like edges, ( an be seen moving rapidly to and fro in a hori¬ 
zontal plane, cutting through the cell tissues. As the sap flows from the 
lac erated cells it is continuously sucked in and swallowed by the larva. 

The larvae {)f ciirclhi seem to have undergone the special mcKlifications 
of head capsule and mouth parts peculiar to sap-feeding larvae of the genus 
Phyllocnistis, as outlined by Needham, Frost and Tothill (1928). 

Towards the end of the third instar the larva gradually makes its way 
to the edge of the leaf. It then moults, discarding its rather large head 
capsule and the ('ell-cutting apparatus along with the moulted skin. The 
fourth stage larva is quite cylindrical and of a dull yellow ('olour with a 
small head (fig. 4). The mouth parts are rudimentary with the ex(‘eption 
of the spinnarets whi('h are apparently developed at this stage for 
the formation of the cO('Oon. The larva does no more feeding, but settles 
down in an enlargement of the gallery at the edge of the leaf, a small 
portion of which is gradually folded over as the larva spins its coc'oon 
(fig. 7a). The whole larval stage lasts about 5 or 6 days. 

Vvpac .—The pale-yellow pupae are formed inside the cocoons^ usually 
at the edges of the leaves. The pupal stage lasts about 6 days and the 
moth emerges through one end of the cocoon, sometimes leaving the.empty 
pupal skin partially protruding. Figure 5 shows a pupa, much enlarged. 

NATURE OF DAMAGE 

The citrus leaf-miner attacks only the young and tender leaves, causing 
them to become distorted and curled up. The typical injury at this stage 
is seen as irregularly twisted galleries, the epidermis appearing as a silvery 
film (fig 6). As the larva feeds and moves about it leaves behind it along 
the middle of the gallery a narrow line of semi-liquid excrement, whitish 
at first (fig, 6), but turning brownish with age (fig. 7b). In no case has 
it been observed that the leaves are vitally injured by the attacks of this 
pest alone, nor do they dry up and drop off, but the infe^^talion of successive 
growths of young leaves, as soon as these appear, tends to retard the 
normal vigorous growth which is so important for young plants during 
the early years before they come into bearing. After the leaves have become 
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of the pest, sometimes with the epidermis rubbed off, may often be' seen 
on such leaves as brownish patches (fig 7b). These old leaf-miner scars 
frequently serve as foci of infection for citrus canker which develops rapidly 
in such paU'hes on older leaves. This seems to be the most serious after¬ 
effect of leaf-miner attacks in tlistricts where canker is prevalent, and makes 
the control of leaf-miner in such districts most essential, O’icasionally the 
succulent stems of the young shoots, especially those of imported varieties 
of orange and grape fruit, may show the galleries of Phyllocnistisy but more 
rarely this type of damage may also be caused by the maggot of a small 
fly, somewhat resembling the tea leaf-miner. Phyllocnistis citrella is some¬ 
times parasitised by a small wasp, (Evrytnwa sp.), two ptipae of which 
are shown in figure 7 at c, c. 

CONTROL 

The citrus leaf-miner can be effectively controlled by regular spraying 
with either (1) a concentrated ready-made oil emulsion containing a small 
percentage of nicotine used at (he rate of 4 oz. in every 4 gallons of water, 
or (2) concentrated nicotine sulphate solution used at the rate of 2 oz. 
in every 4 gallons of water. In either case, 4 oz. of a good brand oi hard 
or soft soap should be dissolved in every 4 gallons of water before adding 
the other ingredient. 

The addition of 4 oz. of. a ready-made concentrated colloidal sulphur 
solution to every 4 gallons of either of the above mixtures forms an effective 
combination insecticide and fungicide for the control of most insect pests 
and disease of voting citrus trees. 

Jl should be me'ntioned that the locally made tobacco wash made by 
boiling tobacco refus<* is of little value in controlling leaf-miner and other 
pests owing to the great variation and poor Cjuality of its nicotine content. 
It is, therefore, preferable to use the ready-made cbncenlralt^ nicotine, 
which, although more expensive, is more satisfactory in every way. 

It is essential that the spray mixture should be applied once a week 
“^during the periods when the young citrus plants are putting out new shoots 
of young foliage, and at least once every ten days or two weeks at other 
times. The spraying cf good varieties of imported grafted citrus should 
be started as soon as the plants are put out and should be kept up regu¬ 
larly as a routine measure throughout each year until the trees are in 
full bearing, since it is mainly during the early years of their 
growth in Ceylon that such trees are subject to the frequent crippling attacks 
of various pests and diseases. Tbe routine spraying of young citrus is, 
therefore, recommended mainly as a preventive measure and satisfactory 
results from spraying can be expected only, if this is applied regu¬ 
larly and thoroughly to the young foliage. There is definite evidehce, 
obtained as the result of regular spraying of young citrus plants at Pera- 
deniya, that sprayecl plants can not onlv be kept reasonably free of most 
pests and diseases, but that their growth and general health is far Stipe^'ior 
to uhsprayed cootrbl plants of the same age and grown tirider the saUfte 
cd^ditWins. 




Tlie Citrus I^af-roller (Psorosticha zizyphi Stt.) 

Fig. 1. Moih, wings spread, x5. Fig. 2. Moth, resting posinon, x5. Fig. 3. 
Eggs in various stages of development X20, a newly laid, b, one day old, c ready to 
hatch. Fig. 4. Newly hatched larva, X20 Fig 5. Half^grown larva, x 10. Fig. 6. 
fulf-grown larva, X5. Fig. 7. Larva nearing pupation, x5. Fig. 8. Mature pupa, x 5. 
Fig. S. Citrus shoot showing damaged leaves; unattacked leaf on riglit. 
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2. THE CITRUS LEAF-ROLLER 


(Psorosticha ziz^yphi Stt.) 


T his caterpillar can sometimes be a considerable nuisance in citrus 
nurseries and in young plantations, mainly because it so often 
cscapyes notice owing to its small size and somewhat incons¬ 
picuous habits of feeding, and no steps are taken to control it. 
The ragged appearance of many young citrus plants is often 
due mainly to the persistent activities of this pest. A study of its life- 
history indicates that the moths are fairly prolific egg-layers, but there 
must be a fairly high mortality among the younger larvae, since compara¬ 
tively few of them come to maturity under natural conditions. Owing to 
their habits of wandering about, webbing leaves together or rolling them 
up and feeding here and there, it does not take many larvae to spoil the 
appearance of a young plant. 


DISTRIBUTION 


'Phis in.sect seems to be the same as that mentioned by Fletcher (1914, 
p. 459, and 1920, p. 108) under the name Tonica zizyphi^' as being widely 
distributed throughout India on Citrus spp. and Murniya koenif 2 ;{i. It has 
not been found to feed in India on Zizyphus fujubu from whicli it was origi¬ 
nally described. In Ceylon it probably occurs wherever Citrus is grown, 
but rarely as a serious pest. It has not been found on any other host 
plants so far. 


UFE.HISTORY AND HABITS 

Moths ,—This leaf-roller is the caterpillar of a small greyish-brown 
moth with black spots,on the front wings (figs. 1 and 2). Tlie moths hide 
in the folds of leaves and other sheltered places during the day, resting 
with the wings folded, as shown in figure 2, but are active at night, when 
the eggs are laid. Complete records have been kept of the oviposition 
of 7 individual pairs of moths. The females, after mating, start egg-laying 
within about 3 days after emergence, on the average. The 7 females laid 
totals ranging from 185 to 352 eggs, with an average of 301 eggs per 
moth. The females, kept in captivity and fed with sweetened water, lived 
for periods ranging from about 3 to about 6 weeks, or about 4^ weeks on 
the average, while the life of the males under the same conditions varied 

* Mr. G. M, Henry, Cololinbo Mus^’uip has kindly canfirmeil the identity of Tonica 
myphi y/\tb Psamsticha ssityphi,. 
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from about 2 to about weeks, averaging nearly 5 weeks. The great 
majority of the eggs are laid daily within the first 2 weeks after oviposi- 
tion begins, but the moths continue to lay eggs almost daily until within 
two or three days of their death; one moth, however, lived for about 2 
weeks after the last egg was laid. 

—These are usually deposited singly on either side of the younger 
leaves and sometimes on leaf-stalks and on the stems of tender shoots. 
They are frequently placed in a row at irregular intervals alongside the 
midrib of a leaf, but may be laid along minor veins or sometimes along 
old galleries of the leaf-miner or any other depression on tiie leaf surface. 
An egg much enlarged is shown in figure 3a. [ilie eggs are about ’75 m.in. 
long by about *5 m.m. broad, narrowly oval, somewhat tlatlened, scale¬ 
like and when freshly laid they are difficult to detect, as they are dull pale 
yellowish-green and almost the same colour as a young leal. After about 
a day or so a pinkish ligure of 8 pattern appears (tig. 3b) and then, shortly 
bet ore hatching, the biack head of the developing caterpillar can be seen 
through the egg-snell (lig. 3cj. The eggs hatcli in about 3 to 4 days. 

Larvae .—The newly emerged larvae (fig. 4) crawl about very actively, 
but soon settle down on a young leaf or a leal-bud. Each larva tiien spins 
on either surlace of inc leaf, usually alongside the mulrib, a iJiin silken 
gallery whthin which it lives, nibbling away small portions of the epiiiermis. 

The second stage larvae sometimes extend their shelters, eating away 
small patches of tissue, or ihey may migrate to other leaves, making fresh 
shelters, either by rolling* up young leaves lengthwise to form tubes or 
webbing two or more leaves together. During tlie next two stages the 
larvae live within young rolled-up leaves, coming out to feed op other 
tender leaves and shoots.. 

Towards the end of the filth stage (iig. 6) the larvae stop feeding and 
pinkish lines appear on their backs, giving their bodies a pinkish tinge 
(fig. 7). The live stages, or instars, of the larval development vary in 
duration from about 2 to about 3^ days each, the larvae becoming full 
grown within about 9 to about 17 days. 

Pupae .—The full-grown larvae spin their silken cocoons inside their 
tubes and, after moulting for the last time, change into the pupa or resting 
stage. The pupal period occupies about 1 week on the average, and the 
moths begin egg-laying as before within about 3 days after emergence, A 
mature pupa is shown in figure 8. 

LIFE-CYCLE 

Records have been kept of the development of 34 indivicluals from egg 
to moth and of these 19 were males and 15 became females. The larval 
period of the potential male moths was about 12^ days on the average, 
with a range of about 9 to about 16 days, as compared with the average of 
about 14 days taken by the potential female moths, with a range of about 
10 to about 17 days. On the other hand the pupal period of the males was 
slightly longer than that of the females, being about 7^ days as compared 
with 7 days on the average. The total average life-cycle of the males is, 
Aefefore, about 23J days as compared with 24^ days for the females. ' 
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NATURE OF DAMAGE 

The feeding of even a few larvae on a young plant makes it look 
very ragged, all the younger leaves being bitten off or rolled up as 
they appear (fig. 9). If the attack continues the plants are unable to 
produce any normal shoots and become stunted. If such plants are attacked 
by leaf-miner as well, they arc quite crippled and are readily exposed to 
infection by citrus canker or by citrus mildew and sometimes die off. 

CONTROL 

The regular routine spraying recommended previously for leaf-minei 
will usually not only prevent attacks of leaf-roller and other small caterpillar 
pests of citrus, such as young Papilio larvae, but will gradually control any 
infestation which has already started. If, however, the attack persists in 
spite of regular spraying with a contact insecticide, then a stomach poison, 
such as lead arsenate, at the rate of 1 oz. to every 2 gallons of water’ 
should be applied two or three times at short intervals to get rid of leaf- 
roller and any other leaf-eating pests. 

REFERENCES 

Flktoh»r, T. B. 1914.—Some South Indian Insects, p. 459. 

1920.—life-histories of Indian Insects. Microlepidoptera. 

Mem. Dept. Afftic. India Knt. Ser VI, pp. 198, 109. 
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ANIMAL DISBASB RETURN FOR THE MONTH 
BNDBD 31 AUGUST. 1934 


Province, &c. 

Diieate 

Western 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 
Firoplasmosis 

Colombo 

Municipality 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 
Haemorrhagic 

Septicaemia 
Black Quarter 

Rovine Tuberculosis 

Cattle Quarantine 
Station 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

(Sheep 8t Goats) 

Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 
Rabies (Dogs) 

Southern 

Rinderpest 

Foot-nnd-mouth disease 
Anthrax 

Rabies (DQgs) 

Northern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Black Quarter 

Rabies (Dogs) 

Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

North-Western 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 
Firoplasmosis 

North-Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Cva 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Bovine Tuberculosis 

SabartiSaniuwa 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Firoplasmosis 

Haemorrhagic 

Septicaemia 
Rabies (Dogs) 



* InctBii«s 2 cows and 4 jackals, 
G. V. S. Office. 

C^onibo, idtti Sefteinber. 


M. ORAWFOUp, 
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MBTBOROLOOICAL REPORT, 

AUGUST, 1934 


St^ition 


Temperature 

1 Humidity 

Ainount of 
Cloud 

Rainfall 

s 

o 3 

S.i 

Dlf* 
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from 

AveraKe 

zs 

X 

Dif- 

f«r«act 

from 

Avtraic 

>> 

Q 

i 

Night (from 
Hintmum) 

1 

Ort ft 

Sell 

k. h. 

;t;J: > 

Q ^ 


o 


o 

0 


9^ 


Inches 


Inches 

Colombo 

84-9 

1 +02 

770 

+ 08 

77 

88 

70 

1*46 

15 

- 

271 

Puttalam 

86-5 

1 +0 6 

783 

+ 0 8 

72 

84 

57 

0 

0 

- 

074 

Mannar 

86-8 

- 1-2 

789 

+ 0*6 

77 , 

84 

5*4 

003 

1 

- 

062 

Jaffna 

84-81 

-0-7 

79 4 

+ ro 

83 ' 

87 i 

46 

075 

2 

■ ~ 

072 

Trincomalee - 

93-8i 

+ 30 

78-0 

+ 16 

58 

76 ' 

5’S 

3-00 

5 

- 

109 

Batticaloa 

90 3 

0 

77-0 

+ ro 

64 

80 

5‘8 

010 

1 


2-16 

Hambantota - 

84-5' 

-19 

757 

+0-2 

76 

88 i 

4’5 

r38 

10 

-f 

005 

Galle 

82-9 

+ 0‘5 

770 

+ r2 

86 1 

91 

5'2 

3 31 

11 

— 

2-47 

Ratnapura 

880! 

+ n 

74-3 

+ 0 4 

71 i 

93 1 

6*6‘ 

5 65 

24 

- 

650 

A'pura 

92-3j 

+ 14 

760 

+ 0 9 

59 i 

86 I 

6 9 

002 

1 i 


1 72 

Kurunegala - 

89-li 

+ 2-0 

75’2 

+ 0 7 

64 ; 

86 i 

7-0 

0'52 

10 i 

- 

3 09 

Kandy 

84-6 

+ 2'2 

706 

+ 0 7 

68 

85 : 

6-5 

106 

10 ’ 

- 

472 

Badulla 

88-6 

+ 2 9 

63-4 

- n 

52 , 

91 

40 

060 

3 ! 

- 

266 

Diyatalawa - 

79-1 

+ 1-1 

615 

-0 1 

57 ; 

78 

5‘6 

1’36 

4 

- 

193 

Hakgala 

71-T 

+ 17 

570 

-0‘4 

74 

86 

4-8 1 

095 

8 

- 

389 

N'Eliva 

67-9 

+ r4 

53-5 

-0 7 

74 ' 

85 

7-6! 

r63 

15 ’ 

i ^ 

6-45 


Thf? rainfall of August was below normal over practically ibc w hole Island. 
Deficits were greatest on the western slopes of the hill-country, where the 
average August rainfall is heaviest, and reached over 15 inches at stations 
in the Ginigathena Pass. The greatest deficit reported was 19’90 inches, 
Padupola. A large number of stations in the north and east reported no 
rain during the month. 

Weather conditions at the beginning of August were particularly dry. 
From the 8th to the 16th there was fairly wide-spread rain in the south¬ 
western districts, generally, however, only light or moderate in amount. 
From the 16th to the 22nd conditions were again very dry, while from 
the 22nd to the end of the month the liability to light or moderate rain 
in the south-west of the Island increased. Towards the end of the month 
local thunderstorms became more frequent in the north and east of Ceylon. 

Temperatures were generally above normal. Up-couniry night tem¬ 
peratures, however, were slightly below average. Inland and up-country 
humidities were appreciably in deficit, while at the coast humidity v\as, on 
the whole* slightly above normal. Cloud was generally in deficit. 

Barmietric pressure was in excess, while the gradient was a little 
steeper than usual. Wind strength was below normal in the south and 
west, and above normal in the north and east, hs direction was gene¬ 
rally S. W. to W.S.W. 


H. JAMESON, 

Supdt,, Oborvaiory. 
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EDITORIAL 


VEGETATIVE REPRODUCTION 


T he multiplication of plants other than by means of seeds 
plays an important part in many crops and in recent 
years there has been a great atlvance made in tropical 
agriculture especially by pursuing this method. 
Indeed there are now many economic plants in which the neces¬ 
sity for seed production has disappeared and in which other 
methods are recognized as a requirement for the improvement of 
the race. Not only do such old familiar crops as potatoes, yams, 
bananas, ginger, and sugar cane give us examples, but the value 
of vegetative reproduction as the sole means of attaining unifor¬ 
mity of desirable characters in fruit trees is universally 
recognized. Plants m;ultiplied in this latter simple way can 
maintain a fit and virile offspring by care being taken that the 
future crop is from a desirable parent, in the case of reproduction 
from seed on the other hand two elements are concerned 
in the production of this body and they do not always 
come from the same parent. There may be increased virility as 
a result, but on the other hand this will not be uniformly main¬ 
tained in the following generations. The faithful reproduction 
of a desirable parent type is thus best secured either by directly 
growing pieces of the parent plant or by transferring such 
pieces on to stocks of other individuals in order to give the 
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former a start in life. This latter way is of course familiar to 
us in budding and grafting and as the method more advocated 
than practised in this Island it is that involved in the budgrafting 
of rubber. 

One of the most important conceptions in plant improve¬ 
ment is the realization of the character of the individual 
constituting a desirable unit plant. Having been correct in our 
choice of this most desirable imlividual then the crop can be 
improved by its multiplication. There is no cultivated crop if 
not already worked at along these lines that is not susceptible 
of improvement by such means and the surest method of multi¬ 
plication is by vegetative reproduction rather than by seed. 

It is remarkable what little attention has so far been given 
toward effecting improvement in the tea plant by means of 
selection. Beyond recognizing that seed from a good tyf*e of 
“jat” was desirable little or nothing furthter has been done, 
although to a trained eye t(he presence of many varieties in 
almost every tea field is obvious. The tea plant readily cross 
fertilises and that is the explanation of this heterogeneous 
assembly. The working out of methods for the ready multipli¬ 
cation of the plant without invoking the aid of seed presents an 
easy method of securing a uniform crop of desirable character. 
We are able in this number to publish the first instalment of 
what has been done by an authoritative investigator who has 
made a successful study of the subject. 
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VEGETATIVE PROPAGATION OF 
THE TEA PLANT 


PROF. T. K. KVARAZKHELIA, 

THE TEA RF^ARCH INSTITUTE OF THE USSR. 
OZURGETI-ANASENIJ. GEORGIA, USSR. 


1. THE IMPORTANCE OF THE VEGETATIVE 
PROPAGATION OF THE TEA PLANT 


T he tea plant in natural conditions propagates by means 
of cross-pollination which is possible between all 
species and varieties of the tea plant, cross-pollination 
between the tea plant and some species of camelia 
even is not excluded. This supposition occurred to me after the 
investigation of tea gardens grown from seeds, obtained from 
the highland region of North-East India. A most intensive 
cross-pollination is going on in tea gardens between the southern, 
or As.sam, and the northern, or Chinese, species of the tea plant 
and their hybrids. Our tea gardens are therefore extremely 
heterogeneous; there may be met with all kinds of variations of 
the above-mentioned species, varieties and hybrids. In this 
respect all our plantations are similar to each other indepen¬ 
dently of the origin of the seed. (Darjeeling, Manipuri and 
others). Towards the northern limits of tea culture the percent¬ 
age of hybrids with characters peculiar to southern (Assam) 
forms decreases and that of hybrids with characters of the 
northern (Chinese) forms, increases, and vice versa: towards 
the tropics the percentage of hybrids with characters of sojithern 
forms increases. 


A great many variations are met with among the chief 
species of the tea plant. They vary as to the colour of their 
leaves (from light-green to d,ark-metallic violet), the si7e and 
slhape of the blade (narrow, flat, etc.), the form of its surface 
(smooth, rough, etc.), the colour of young shoots, the length of 
internodes, the ratio of the green to the brown part of a shoot, 
the duration of the growing period (some forms begin their 
growth very early in spring and stop it late in autumn, and 
other forms begin it late and stop early), ithe immunity to 
diseases and injurious insects, the frost-resistance, the tendency 
to produce bhanji shoots, the rate at which shoots grow hard, etc. 
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These variations influence the quality and productivity of 
tea gardens. Of course it is desirable to have productive 
bushes of high quality, immune to diseases and injurious insects. 
Frost-resistance should be added to the above characters in case 
of northern or mountain districts. 

It has already been mentionied, that our gardens are. 
extremely heterog^eneous; besides a great number of bushes with 
bad characteristics very good bushes are met with though the 
number of the former may reach 50-98 per cent. 

In propagation by seeds it often happens that two plants, 
the one with good and the other with bad characters grow out 
of one hole in which 3 seeds have been planted (Plate 1, A and 
B). Some bushes are frost-resistant and others, when grown 
in northern or mountain districts, are every year killed by frosts 
(Plate 2). Besides the above-mentioned kinds of the tea plant, 
there exist frost-resistant hybrids with characters of the southern 
(Assam) species (Plate 3A) and those with characters of the 
northern Chine.se species. (Plate 3B). 

In order to establish the degree of productivity of the.se 
hybrids, we plucked shoots with 3 leaves from 5 year old 
bushes of different sorts grown under identical conditions. One 
tihousand shoots of each sort were weighed separately, first green 
and then dry. The results are given in the following table: 


TABLE 1 


Forms of the 

Number of 

(ireen 

weii^ht 

Dry 

weight 

% 

hybrids 

shoots 


o/ 

/o 

gm. 

Northern 
with small 
leaves 

1000 

768 

100 

192 

100 

Southern 
with large 
leaves 

1000 

1776 

232 

427 

222 


In another case 1,000 shoots with 3 leaves of a northern 
hybrid of a Chinese variety weighed 390 gm. and those with 2 
leaves weighed 300 gm. wihile 1,000 shoots with 3 leaves of a 
Darjeeling form weighed 824 gm. and those with 2 leaves 
weighed 520 gm. Investigations have shown that large leaved 
hybrids give 2*5 — 3 times larger crops than small-leaved ones. 




Plate 1. 

I'wo years (lUi hushes of <lilh*rent varieties, j^rown from 
three seeds planted in one hole : 

A. A poor variety with small leaves. 

B. A good variety with large leaves. 







Plate 2. 

A hybrid with desirable characters of the Southern varieties 
but not frost-resistant (a character of importance in 
Northern tea regions). Every winter its branches fall off 
due to frost and every spring it produces new shoots. 




Plate 3. 

Two forms of frost-resistant hybrids : 

A. A productive form of high quality, 

B. An unproductive form of low quality. 








Plate 4. 

Shoots of the same age: 

A. A productive form. 

B. An unproductive form. 
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The percentage of bushes of low quality in the tea gardens of 
Georgia is very high, therefore even a partial improvement of 
the poorest bushes by means of grafting may increase the yields 
by 160 per cent, approximately. 

This increase varies in dependence with the percentage of 
poorly yielding hybrids in a tea garden. Some kinds of southern 
large leaved hybrids are remarkable for their growth rate, their 
productivity and the length of their growing period. Tea 
gardens which consist of such large-leaved hybrids may produce 
still larger crops. Plate 4 represents shoots of two hybrids of the 
same age, 4A — a southern sort with numerous plucking shoots 
and 4B — a northern Chinese sort of a low productivity. The 
shoot B has only one point of growth, while the shoot A during 
the same period of time has formed 6 points of growth (at A, a) 
owing to its high vegetative power. Obviously yields of the 
bush A are several times larger than those of the bush B. 

Te."! growers have to create 'homogeneous gardens consisting 
of productive bushes of high quality immune to diseases and 
injurious insects. It is impossible with the present method of 
propag-ation by seeds. Tea plants, like many other cross-polli¬ 
nating trees and bushes, segregate when propagated by seeds 
and produce very varied forms; all kinds of combinations between 
the characters of the parent plants. 

Many of these forms (often 50-98 per cent.) possess unde¬ 
sirable characters. The fixation of desirable characters and 
creation of constant forms by means of usually adopted methods 
of selection and propagation by seeds takes about 30-60 years. 
We therefore must try to find other methods of solving the 
problem, thougih of course we ought not to suspend our work on 
breeding constant sorts by means of propagation by seeds. The 
method of vegetative propagation has been known for a very 
long time and used in propagating trees and even some annual 
plants. A great number of first-rate fruit and ornamental plants 
have been obtained by this niethod of propagation. Its 
importance for commercial tea growing is obvious. It helps to 
increase the productivity of the plantation and the quality of the 
leaf, to select sorts immune to diseases and injurious insects and 
to g^aft tea on stocks resistant to root diseases. This method is 
matchless for the scientific investigatory work, which requires all 
factors, but the one under investigation, to be absolutely identical. 
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In field conditions we have at least two unknown fadtors: (1) 
the factor under investigation, and (2) the heterogeneity of the 
tea bushes. The difference between the yields of tihe' experi¬ 
mental and the control plots may be due both to the factor under 
investigation (manuring, mulching, cultivation, pruning, etc.) 
and to the occasional combinations of high-yielding or low- 
yielding bu^es. 

Even in our laboratory experiments with plants grown in 
pots we have to work with extremely heterogeneous tea plants. 

Vegetative propagation supplies absolutely homogeneous 
plants, both for field and laboratory experiments. This method 
may also be used for growing seed-gardens of the best varieties, 
and it excludes the possibility of crossings between the good 
and the bad sorts oif the tea plant. Vegetative propagation is of 
great value in the work of selection for it helps the fixation of 
the best sorts in a shorter time than is possible from seeds. 

2. METHODS OF VEGETATIVE PROPAGATION APPLIED 

TO THE TEA PLANT 

The question of vegetative propagation of the tea plant has 
not been sufficiently elucidated in literature. Most authors 
believe it impossible. 

In order to decide the question I first carried out a small 
number of experiments, at Sukhum in 1928, 1929 and 1930. 
Beginning with 1931 I have been carrying out experiments on a 
larger scale at Ozurgeti-Anasenli, the greatest part of the. work 
having been carried out in 1933-34, when the technical executant 
of my orders was the gardener Sh. Oragveliodze. All the 
methods of vegetative propagation were tested, viz. 

(1) different methods of layering, 

(2) propagation by cuttings, 

(3) by buds, 

(4) by root-cuttings, 

(5) budding, • 

(0) grafting. 

All of the above methods proved to be. applicable to the 
tea.plant, simple layering bding the simplest and cheapest 
method of obtaining plants with their own roots, while the best 
methods of grafting are summer budding in fiedd conditions and 
•winter benth grafting in hot-house conditions 



Plate 5, 

Simple mound layering. 









Plate 6. 

Simple layering-. Rooted layers at the moment of their separation from the parent 
plant. In the background the parent plant with .shoot.s laid for propagation. 






Plati* 7, 


Simple layeriiifi'. A rooted shoot, separated from its parent plant 
and ready for transplantation. 

a. Younf’* rcK)ts, whieh dev(*loped alon^* the underground part 
of the shoot. 



• Plate 8. 

Mound layering with ringing, A rooted shoot separated from the parent 
plant and ready for transplantation. 

a. Young roots concentrate at the base of the shoot above the wired 
place. 
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3. LAYERING 

The following types of layering were rested: 

(a) Simple mound layering (Plate 5). The leaves on the 
lower part of the shoot were removed and the earth mounded 
round the bush in the usual way i.e., in the same way as in the 
case of the potato. This method gave satisfactory results (87 to 
88 per cent.). 

This is the most simple and rapid and the least troublesome 
method of propagation. Further experiments proved the 
removal of leaves unnecessary: it does not influence the percent¬ 
age of rooted plants. Rooting of 2-3 year old bushes took place 
in'2-3 months after mounding. Plate 5 represents rooted shoots 
with a great number of young roots. Such shoots may be 
separated from the parent bush and transplanted into the field. 
They may be safely used for new plantings. 

(b) Simple layering (Plate 6). Branches were bent down¬ 
wards, placed into small trenches 10-15 cm. long, pegged down 
in several places and covered with a layer of earth 20-25 cm. 
thick. The upper free ends of the shoots were fastened to 
vertical pegs. This method gave also good results (80 per cent, 
to 90 per cent, rooted plants). Plate 6 represents rooted shoots. 
Such shoots may be separated from the parent bush and trans¬ 
planted into the field. 

In the background there may be seen, parent plants with 
laid shoots. Plate 7 represents a shoot with young roots ready 
to be transplanted. 

(c) Mound layering with ringing. The shoots are ringed 
at their base (a ring of bark 2-3 cm. wide is removed) and the 
earth round the bush is mounded to the height of 25-30 cm. 
Instead of being ringed the shoots may be wired, i.e., surrounded 
at their base by several turns of wire. 

This method also gave a great percentage of rooted shoots. 
(81-92 per cent.) Plate 8 represents one of the rooted shoots. 
Such a shoot is ready to be transplanted into the field 

(d) Continuous Layering .—^This method consists in pegging 
down the whole shoot, placed into a trench about 10 cm. deep 
and 7 cm. wide. The internodes of the shoot are covered with 
earth and the nodes remain uncovered, as well as the end of the 
shoot with 3-6 leaves. The young shoots, which grow from the 
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nodes (Plate 9) produce roots and at the end of the season are 
ready for transplantation. This method gave 95-100 per cent, 
of rooted plants. The percentage of rooting is estimated in 
relation to the number of layers, not to that of the resulting shoots 
(the latter is much greater). Plate 9 represents young rooted 
sihoots produced by one layer. 

(e) Simple Layering with Wounding. — T. his method is 
similar to that, described in paragraph (d) above, the only differ¬ 
ence being a wound made at the base of the layer, at the place 
where the layer is covered with earth: either an oblique cut is 
made with a knife and a small piece of wood inserted into the 
wound, a piece of wood and bark cut off, or the layer is slightly 
fractured. Ihe percentage of rooted plants attains 94-100 per 
cent. 


(if) Layering with Wounding and Application of Potassium 
Permanganate. —This is similar to that described in paragraph 
(e) above with the addition of a small dose of potassium perman¬ 
ganate applied as a stimulant. I'he percentage of rooted shoots, 
ready for transplantation is 80-86 per cent. 

(g) The Dahlem Method of Layering. —The bush is cut 
down at the ground levef, the young shoots, which grow out of 
the bush are wired at the base, wihen they are 20-25 cm. high and 
covered with earth, the mound being first made 10-15 cm. high, 
then heightened when the shoots grow longer, up to the final 
height of 25-30 cm. Ihis method gave 85-90 per cent, of rooted 
plants. Table 2 represents the results of our investigations: 

TABLE 2 



Method of layering 

Percentage of 
rooted plants 

1. 

Simple mound layering 

87-88 

2. 

Simple layering 

80-90 

3, 

Mound layering with ringing 

81-92 

4. 

Continuous layering 

95-100 

5. 

Simple layering with wounding 

94-100 

6. 

Layering with wounding and 
application of potassium 



permanganate 

80-86 

7. 

Dahlem method of layering 

86-90 




Plate 9. 

Continuous layer. Young" shoots, produced by a single layer. 
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All methods of layering give a high percentage of rooted 
plants and every shoot produces a great number of roots, 
independently of the method used. Special stimulation of root 
growth (wounding, ringing, wiring, application of chemicals, 
etc.) is unnecessary. .Simple mound layering, the most .simple 
method of layering, can give as high a percentage of rooted plants 
(up to 100 per cent.) as other methods do. In our experiments 
it was prevented by unfavourable soil conditions. At the begin¬ 
ning of our experiments we had to carry them out on dry eroded 
plots where soil conditions hampered the normal development of 
roots. Later on we continued them on soils with a hiirher water 

o 

holding capacity and obtained a far higher percentage of rooting, 
though the plantation was situated on a slope and heavy rainfalls 
washed away a part of the earth which covered the layers, leav¬ 
ing some of them quite bare and some covered with a very thin 
layer of earth; its drying up checked the formation of roots. 

In such places, where the soil layer was thick enough (20 to 
25 cm.) and contained a sulficient amount of moisture we obtained 
100 per cent, of rooted plants independently of the method of 
layering used, dea shoots strike root easily. 

Bushes round which the earth has been mounded or which 
have been covered with eroded soil above their collar produce a 
number of adventitious roots at any point of a shoot or a branch. 

I'hese seven years’ observations of the author have shown 
that the percentage of rooted plants depends upon the age of 
the sihoots and the amount o'! moisture in the soil which surrounds 
them. The best results are obtained with one and two years’ 
old shoots (up to 100 per cent.) The soil should always be 
moist, but the amount of moisture should not exceed a certain 
optimum, otherwise the want of aeration checks rooting. 

No less than 200 bushes were used in each variant of the 
experiment and each bush was individually characterised. We 
tried to use similar bushes as far as it was possible with our 
heterogeneous populations of the tea bush. In general we tried 
to follow the fundamental rule of experimental work: “all condi¬ 
tions equal, except the one under investigation,’’ though it was 
not always possible because of the heterogeneity of our tea 
plantations and an unequal distribution of moisture throughout 
the soil, due to erosion. We began our experiments in May. 
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The results of the first year’s experiments were summed up in 
September, those of the following years in April before trans¬ 
plantation, i.e., at the end of one growing cycle. On each bush 
there were counted shoots, reserved for layering and the percent¬ 
age of rooted shoots was calculated relatively to their number. 
Rooting took place in 2 or 3 months after layering, but rooted 
shoots were not separated from the parent plant before autumn 
or spring, i.e., before the season of planting. 

Besides the above-mentioned, there was tested the Chinese 
metihod of layering. I wo year old shoots were chosen and 
placed in vessels (bamboo tubes, broken pots, tins etc.) filled 
with earth (Plate 10). In autumn the ves.sels were removed and 
rooted shoots cut off and planted into the field. Whilst the most 
troublesome this method gives but 50-70 per cent, rooting because 
the soil in the vessel dries up without artificial watering. 

It is a well known fact that in favourable conditions tea roots 
produce shoots. In order to obtain as many shoots as possible 
we uncovered the roots of some tea bushes to the depth of 10 to 
15 cm. The same summer they produced shoots. In autumn, 
or early spring, shqots- with pieces of roots were separated 
from the parent plant and transplanted into the field. This 
method gives a great number of young plants, but weakens too 
much the parent plant and is more troublesome than simple 
mound layering. 

At the suggestion of one of my collaborators D.Sh. Eristavi, 
the method of simple or common layering was used to improve 
our tea gardens. Up to 1929 tea bushes were usually planted 
at the distance of Im x Im, or l'25m x l-25m from each other. 
Beginning with the year 1929 they have been planted in 
contour rows or espaliers to prevent erosion. In order to adapt 
old gardens to these new requirements it was the custom to 
plant seeds between the old bushes at the distance of 30 cm. 
from eacfh other with the purpose of obtaining in future conti¬ 
nuous espaliers by means of pruning new bushes to a certain form. 
Plants grown from seeds, as to their development, were far 
behind the original bushes, while seedlings, transplanted from 
nurseries, took root but poorly. The method of simple layering 
gave very good results in obtaining continuous espaliers and is at 




Plate 10, 

Chinese la\ (‘ring* : 

A. A ronted shoot. 

B. Bamboo tubes into which the shoot is placed before being 
covered with earth. 













Common lavc-rin^ 
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present adopted in our tea industry. Plate 11 represents this 
method of obtaining continous rows. A — is the parent plant, 
B — the young bushes obtained by means of simple layering (laid 
in May, photographed in September). At present the bushes 
have fully developed and formed a continuous espalier. 

I'he examination of Table No. 2 shows, that continuous 
layering gives the best (95-100 per cent.) results, then comes 
simple layering with wounding (94-100 per cent.) It should be 
remembered that other methods could be as successful, but were 
applied in unfavourable conditions due to erosion: the soil, which 
covered the layers was partly washed away and the rest became 
subject to drying up. 

Bushes, used for our experiments, were 3-5 years old and 
no difference was noticed in the rooting of their layers. The 
best results were obtained with 1 and 2 year old "shoots, 1, 2 and 
3 year old shoots having been used for our experiments. Tea 
shoots produce roots both in their nodes and along their inter¬ 
nodes in contrast with those of some other trees and bushes, 
which produce roots in their nodes only. A young tea plant 
(either a seedling or a plant obtained by means of vegetative 
propagation) usually produces roots below its collar, but in case 
the collar is covered with earth, a great number of roots are 
produced above it. Thus the rule, adopted in horticulture, 
never to plant a tree so deep as to have its collar covered, is not 
applicable in case of a tea bush. 

Beginning with the spring 1932 we have observed the growth 
of tea bushes, propagated by layers. They were planted on 
April 17, 1932 in the usual way, the planting distance being 
Im X Im. They did not receive any manuring and were watered 
but once — at the time of planting. 'The young plants took root 
and continued their growth. The percentage of plants, which 
took root and gave a good growth was as follows: in the case of 
(1) Simple mound layering 72 per cent, (2) Mound layering and 
ringing — 7Q per cent, (3) Simple layering 60 per cent, (4) 
Continuous layering 72 per cent, (5) Layering with wounding 66 
per cent. (6) Layering with wounding and application of 
potassium permanganate 68 per cent. It seems natural that all 
plants, grown out of a layer, once having taken roots and trans¬ 
planted, should continue their growth independently of the 
method of layering. The control experiments, carried out the 
next year — 1933 showed that all rooted sihoots, independently 
of the method of layering, take root well and continue their 
growth (about 94 per cent, with the exception of a few bushes 
(about 6 per cent). 
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The difference between the methods of layering,, observed 
m 1932 was due to soil conditions: the soil, externally absolutely 
uniform proved to be extremely varied as to its moisture content 
and fertility. The next year we repaired this mistake and 
obtained with each method of layering 94 per cent, of vigorously 
growing bushes. 

Seedlings transplanted at the same time from nurseries gave 
a much lower percentage of rooted plants (30-50 per cent). It 
is probably due to their producing .one taproot and a few lateral 
roots with an insignificant number of small rootlets, while plants, 
grown from layers have a great number of small roots and con¬ 
sequently a far larger root surface in contact with the soil. 

We also observed the rate of growth of tea bushes grown 
from layers. 

The first (1932) year’s figures are as follows: 

(1) Simple mound layering 5-21 cm. average 12'3 cm. 

(2) Layering with ringing 5-22 cm. average 9-8 cm. 

(4) Continuous layering 4-13 cm. average 8‘7 cm. 

(4) Continuous layering 6-18 cm. average 10-7 cm. 

(5) Layering with wounding 3-11 cm. average 6'2 cm. 

(6) Layering with wounding and application of potas¬ 
sium permanganate 6-9 cm. average 6'5 cm. 

(7) Check plot 4-23 cm. average 8’9 cm. 

There is no marked difference between the check (seedlings) 
and the experimental bushes, there is perhaps a slight difference 
in favour of the latter, the average for seedlings being 8'9 cm. 
and for bushes, obtained by certain methods of layering it is 9*8, 
10‘7 and 12'3. It is again due to their root system being richer 
than that of seedlings. It may be said, chat both kinds of plant 
stand transplantation equally well. 

A year later (1933) the rate of growth of plants, obtained 
by means of layering, increased and they soon equalled plants, 
grown out of seeds, planted in 1931. 

Plate 12 represents such a plant, grown in a poor soil. The 
soil was so poor, that Ricinus communis, planted for shade in 
the spring, attained the height of 5-40 cm. only, while on other 
soils it grows 150-180 cm. high. 

Many specialists in tea growing did not believe vegetative 
propagation of the tea plant possible. 




Plate 12. 

A two years old plant: the shoot was laid in 1931, separated 
Irom th<* parent plant and transplanted in June 1932, photo- 
^ijraphed in August, 1933. (l^)or soil : a Ri('iniis planted 
for shade developed but poorly). 
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Plate 13. 

The root system of a two yvars old lea busii, ^^rown out of 
a how-shaped layer, separated from its parent phe.U and 
transplanted in Mav 1932, du^j*’ out and photo^raplied in 
May 1934. 

X. Roots, first produced by the layer. 

xs. Roots, produeed above tin* former after the shoot 
had been separated from the parent plant and transplanted 
into a deeper hole. 


Plate 14. 


The nxM system of a two years old bush, ^rown out o1 a 
win‘d iav(‘r separated from the mother plant and trans- 
planned in May 1932, du;^' out and photoj^raphed in May, 
1934. It had poss(‘ssed a well-developed root system, but 
line deep-rea('luru4 roots were broken in diiriiinq;. x. 




Plalc IS. 

A straii^ht shoot with numerous roots at its base. 
This type of root system is obtained by means of 
tinging-, wiring or twisting the shoot. 








209 


As to the high percentage of rooted plants they thought 
tihese figures to be unrelial)le because they did not believe this 
kind of roots to he lasting and thought that later on both the 
roots and then the plant would die, especially when separated 
from the parent plant and transplanted into the field. They 
u.sed to say: “The second stage of the development of a layer 
or a cutting, the formation of a constant root, is the critical 
moment of the work; as yet nobody succeeded in obtaining 
practical results with the only exception of Formosa.” 

Both plant physiology and practical horticulture show that 
obtaining primary roots, which absorb water and the nutritive 
substances it contains, guarantees the development of roots in 
case the plant is properly cared for. The cause of the failure 
of other investigatf)rs to obtain a permanent root system is the 
want of proper care and of favourable soil conditions. 

We investigated the development of the root system of 
vegetatively propagated tea plants in field conditions: our 
observations showed that primary roots may dry up and die off 
if the bush is planted into a roughly cultivated soil: between 
single clods of earth, there remain large spaces, where the air 
may circulate freely and dry up the soil. In such a soil young 
tender primary roots die of want of moisture. 

Before planting young bushes with such tender roots the 
soil should be thoroughly prepared, especially that part of the 
soil which will be in contact with the roots; the soil particles must 
adhere closely to the roots, therefore the soil should be reduced 
to powder, then pressed round the roots of the plant and immedi¬ 
ately watered. The water washes the soil particles down and 
makes them adhere to the surface of the roots. In case it cannot 
be done in the field, the young bushes should be transplanted 
for one year into nurseries. They may be transplanted into the 
field only after the formation of a developed root system. 

Transplantation is carried out in the same way as in the 
case of seedlings. 

Plates 13 and 14 represent the development of the root 
system of two years old plants obtained by means of layering. 
After having been separated from the parent plant, in May, 
1932 the one year old shoots were immediately transplanted 
into the field. In May, 1934 the plants were dug out and 
photographed. 
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CONCLUSIONS 

(1) . 'l ea may be propagated by every method of layering; 

(a) Simple mound layering (87-88 per cent.), (b) Simple layer¬ 
ing (80-90 per cent.), (c) Mound layering with ringing (81-92 
per cent.), (d) Continuoup layering (95-100 per cent.), (e) 
Simple layering with wounding (94-100 per cent.), (f) Layering 
with wounding and application of potassium permanganate (SO¬ 
SO per cent.), (g) Dahlem method of layering (85-90 {^>er cent.), 
(h) Chinese layering (50-70 per cent.), and, (i) Growing shoots 
out of roots. 

(2) . Both the northern (Chinese) and the southern 
(Assam) varieties as well as intermediate forms and hybrids are 
equally easily propagated either by layer or by shoots, grown out 
of roots. The age of the laid shoot influences the per cent, of 
rooting. One year old shoots are best for layering. 

(3) . The water content of the soil influences the rooting 
of layers. 'Fhte nearer it is to the optimum, the higher is the 
per cent, of rooting and vice versa. 

(4) . Tea bushes obtained by different methods of layering 
stand transplantation well and take root easily (94 per cent.) 

(5) . They are not backward in their growth in compari.son 
with seedlings. 

(6T Layering is the cheapest and .simplest method of 
vegetative propagation (in, comparison with other methods which 
are propagated by cuttings and grafting). 

(7). Layering may be recommended for obtaining: (a) 
uniform commercial plantations of best high yielding bushes, 

(b) plantations of bushes used for further propagation and of 
seed gardens consisting of definite good varieties, (c) hetero¬ 
geneous bushes for experimental field or laboratory work. 

PRACTICAL HINTS 

(1). It may be recommended to use straight shoots wdth 
roots at their base (Plate 15) rather than curved shoots with 
roots along their underground part (Plate 7). Shoots of the 
first type show a better power of orientation in the soil conditions 
and develop their roots in the proper direction, while those of 
the second type waste their energy in producing a great quantity 
of roots all along the underground part of the shoot. 



211 


Shoots of the first type may be obtained by every method 
of layering in case they are placed vertically from the base, (the 
ringed or twisted place), of the underground part (25-30 cm.) 
up to the tip of the shoot. 

(2) . One year old shoots for layering should be preferred 
to older ones. 

(3) . Of all methods of layering simple mound layering is 
the cheapest and simplest one. 

(4) . Ringing, wiring or twisting the shoot stimulates the 
production of roots and increases the percentage of rooting. 

(5) . The best bushes, reserved for propagation are pruned 
in winter or early in spring, before tbe beginning of the growing 
period, to the height of 5-10 cm. above the surface of the 
ground. The .same year or the next year in spring the earth is 
mounded round the newly-produced shoots. In the first case 
it may be done when the shoots are 20-25 cm. high so as to 
leave 2-3 leaves above the mound for further growth, later on 
a second mounding is carried out in order to make the mound 
25 cm. high (or the underground part of the shoot 25 cm. long). 
In autumn or in spring such shoots have produced roots and are 
ready for transplantation. In the second ca.se the shoots are 
left without mounding till next .spring, when the weak shoots 
are removed and the earth is mounded round the bush up to the 
height of 25 cm. from the base of the shoot. Next autumn or 
spring the shoots may be separated from the parent plant and 
transplanted into the field. In the second case the whole process 
takes two years and the best w'ay to obtain planting material 
for each year is to divide the original bushes into two parts and 
to prune them alternately; first the one half, and the next year 
the other. Thus half the bushes produce roots, while the other 
produce shoots, for the next year’s mounding. 

A continuous removal of shoots weakens the f)arent plant, 
especially when it is done every year, and an intensive manuring, 
(mineral or organic), is indispensable; especial attention should 
be paid to nitrogen nutrition of the plants. 

(6) . In large tea gardens there should be formed plots 
of best plants reserved for further propagation, which could 
give material for commercial plantings. 

(7) . Only shoots with well-developed roots .should be 
transplanted into the field, weaker shoots should be first trans¬ 
planted into nurseries and later on, after they have developed 
strong roots, they may be transplanted into the field. 

{To be continued) 
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THE CURING OF GINGER 


A. W. R. JOACHIM. Ph.D.. 

AGRICULTURAL CHEfillST 


D uring the last two years the Department has devoted 
a good deal of attention to ginger cultivation arid curing 
with a view to making the Island self-supporting in 
respect of green and dry ginger, and if possible, 
to creating a small export trade in the latter commodity. This 
article is therefore written with the object of supplying potential 
producers with practical information on the processes of ginger 
curing. 

METHODS OF CURING GINGER 


There are two well-known methods of curing ginger: (1) 
sulphur curing (2) ordinary curing. Sulphur curing has a 
number of advantages over ordinary curing. The product 
obtained is much lighter in colour, more plump, and of better 
keeping quality and 'fracture than ordinary cured ginger. But 
with the introduction of legislation in most of the purchasing 
countries preventing the sale of ginger containing sulphur 
dioxide, this method is now of very limited application. Last 
year a thorough investigation of the process was made by the 
Chemical Division, and a full account given in The Tropical 
Agriculturist of May, 1933. Samples of sulphured ginger sent 
to the Imperial Institute for valuation were reported on 
favourably with regard to appearance, aroma, flavour and 
pungency, but owing to the prohibition of the sale of sulphured 
ginger in Great Britain, none of the samples were saleable. It 
was recommended however, that attempts be made to prepare 
dried ginger without the use of sulphur, as the variety of ginger 
grown in Ceylon appeared suitable for the purpose. 

VARIETIES OF LOCAL GINGER 

Large scale trials were accordingly made this season with 
the curing of no less than four tons of green ginger by the ordi¬ 
nary process. For curing purposes two varieties of ginger are 
available in Ceylon, local’ ginger which appears to be a 
degenerated type of Calicut ginger and a variety grown in the 
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neighbourhood of Nugegoda and hence spoken of as “Nugegoda 
ginger”, which is a mixture of a Cochin variety and the local 
tyf)e. There is in addition a small quantity of China ginger which 
is only suitable for preserves or for use as green ginger. The 
local vjiriety occurs in hands of comparatively small thickness, 
unlike typical Calicut ginger which has large, plump) hands. It 
has generally numerous fingers which necessitate breaking the 
ginger into small pieces before curing and make peeling a difficult 
and expensive item. It is very fibrous, like Calicut ginger, and 
when peeled is of a pale-cream colour. The typical Cochin 
ginger has fewer fingers, is much less fibrous and is generally 
plumper, and when peeled is of a bright canary yellow colour. 
The Cochin variety from Nugegoda ginger if cured in the 
proper way gives a plump, light buff-coloured product, of good 
aroma, flavour and fracture. The local ginger on the other hand 
gives a thin, much darker coloured and more fibrous pjroduct, 
but otherwise is not different to Cochin ginger. Every attemf)t 
sihould therefore be made, if ginger is to be cured for the foreign 
market, to grow the former variety, small-scale selections from 
which are being multiplied by the Agricultural Department. 

THE ORDINARY CURING PROCESS 

For ordinary curing it is ab.solutely essential to have a con¬ 
tinuous spell of at least ten days of good sunshine and a pilentiful 
supply of clean water. Normally 7 to 8 days of good weather 
will be sufficient. Should rain fall on the material in the interval, 
especially during the first four days, the product becomes quite 
dark in colour and mildewed and gives a musty odour and 
flavour. No amount of .subsequent wa.-ihing and drying will 
improve its appearance and flavour. Ginger curing will there¬ 
fore be possible only during a very limited period. Generally, 
the crop planted in March-April is ready for harvesting the 
following January, and curing sihould be begun as soon as possi¬ 
ble after that when a spell of dry weather is assured. In most 
ginger growing districts February-March will be found to be a 
suitable period for the purpose. If a light coloured product is 
desired, curing should be started as soon as the crop is harvested. 
It is advisable to harvest only the quantity required for a day’s 
peeling. If for any reason it becomes necessary to harvest the 
whole crop, the rhizomes should be placed in a well-aired room 
in small heaps, dry soil being spread over successive layers of 
ginger. The rhizomes to be cured are put into a tank of water 
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andl thoroughly cleansed of adhering earth. The water is drained 
off and the ginger allowed to soak overnight in a fresh supply of 
clean water. This operation is especially necessary for clean 
peeled ginger. Next morning the ginger is peeled. A special 
knife has been devised for the purpose, and is shown in Plate I. 
It consists of a thin iron blade about half inch broad at the baafe 
and tapering to about a tenth of an inch at the tip. In length 
it is alDout 4 inches. One face of the blade is flat, while the 
other has a bevelled edge. The knife as designed scrapes but 
does not cut the peel, the essential oil which appears to be 
concentrated just below the skin being thus retained. It has 
also the advantage of both clockwise and anti-clockwise working. 

Peeling may be either rough or clean. Rough peeling con¬ 
sists in the removal of the peel from the broad faces of the 
rhizome and sometimes from the side face as well. No peeling 
is done between the fingers. For the local market, rough peel¬ 
ing is all that is necessary. For the English market however, 
clean peeling is essential. This is a much more difficult and 
slow task and more expensive. Care should be tnken to mini¬ 
mise as much as possible the breaking of the hands when peeling 
between the fingers. Unless the prices obtained for clean peeled 
ginger exceed Rs. 35*00 per cwt. it is very doubtful if it will pay 
to produce such ginger. A woman can ordinarilv rough peel 
about 28 lb. of raw ginger a day. Individuals may peel up to 
40 lb. at 30 cts. a day, rough peeling will cost Rs. 7*20 for 
6 cwt. of green ginger, the equivalent of 1 cwt. of dry ginger. 
Good clean peeling, is much more expensive, and it is our 
experience that not more than 10 lb. per day can be expected 
from an average peeler. Up to 14 lb. can however be cleaned 
by expert peelers. The cost of clean peeling a cwt. of dry 
ginger would work out to about Rs. 20*00. 

Immediately the rhizomes are peeled they are put into water 
and the gummy exudation removed by washing. This is very 
essential if a light coloured product is to be obtained. The 
ginger is then transferred to a tank where it is washed in succes¬ 
sive changes of clean water and then allowed to soak in water 
overnight. Washing is one of the most important operations 
in ginger curing. 

Next morning the ginger is again washed in clean water 
and transferred to bamboo or cement barbecues to sun drv as 
S0Qn» as mist has lifted. Wherever possible, drying on a slab 
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C:roS.S SEICTIOM 
or THE BLADE 


L. S. HertiiS 

Plate 1, Gingei' Peeling Knife 
















Photo, Plate III The Drying of Ginger on Bamboo Barbecues Bcrtus 
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of rock is advised. An important task in ginger drying is 
turning. Especially on the first day, every hand must be turned 
over. A good practice would be to .start turning the bands at 
mid'^day On subsequent days they should be turned twice or 
thrice, but care should be taken that in handling the ginger is not 
broken. Drying should proceed for 5 to 6 days accompanied by 
regular turning, after which time, if the weather has been favour¬ 
able the rhizomes should be quite dry to the feel. On the sixth or 
seventh day, the ginger is .again well washed in clean water. 
The .second washing improves the colour appreciably and is only 
required when preparing clean peeled ginger for the foreign 
market. Drying is continued for 3 or 4 days .after the second 
washing, when the ginger should be ready for bagging. On no 
condition should bagging be done if the ginger is: not thoroughly 
dry. Good dried ginger will not appear damp to the touch, and 
would give a sort of ring when lifted and dropped. Even after 
bagging, it is advisable to expose the ginger periodically to the 
sun. Un!e.ss ginger is thoroughly dried it is very liable to mould 
attack in storage. The different f>rocesses of ginger curing are 
shown in Plates II and III. 

MODIFICATIONS OF THE PROCESS 

It will be observed that crude peeled dry ginger from India 
sold in the local markets, has often the appearance of being 
earth soiled. On enquiries made it is learnt that such ginger 
is prepared with a definite object viz. prevention from mould 
attack. It is reported to be prepared by soaking peeled ginger, 
for an hour or so in a mixture of red earth and water of the 
consistency of whitewash and then drying. The earth used is 
understood to be white ant nest earth or a special led clay. The 
object of this tre.atment is apparently to give the rhizomes a 
coating of an adhesive substance which will act as a preventive 
against mould attack. Clays have the property of adhesiveness 
and termite nest earth has in addition a quantity of gummy 
material secreted by these insects. Experiments carried out 
locally have indicated that termite nest earth is very suitable for 
the purpose. It has been found that the best stage to soak the 
ginger in the clay mud is soon after peeling. Such ginger takes 
a longer time in drying, but it gives a dry, hard final product 
which does not become damp to the touch even after a spell of 
rainy weather. This method of curing ginger is, in a way, 
cheaper than that described, and if it has the advantage claimed 
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for it of keeping better, it is one to be advised. But it will 
not be suitable if the ginger is required for grinding purposes. 
Ordinary dried ginger has also been soaked in a mud wash and 
re-dried, but the product is not so satisfactory, the clay coating 
not being retained to the same extent. From the practical stand¬ 
point there would be little advantage in this process, but if by so 
doing a stock of dry ginger can be prevented from being attacked 
by mildew, there would be some value in its adoption. 

Another modification of the processes of ginger curing is in 
regard to peeling. In certain parts of India instead of peeling 
by hand tihe ginger is treaded under foot in tanks after it 
has been well soaked in water. This entirely eliminates peeling 
costs, but only the outermost layer of the peel is removed and 
hence the drying is very slow. It takes from 12 to 15 days to 
dry ginger locally under these conditions. Further, the rhizomes 
get broken into small pieces and their marketable value is thus 
lowered. The practice is not to be recommended for local 
usage, especially where weather conditions are variable. 
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KIKUYU GRASS* 


NATURE AND HABITS 


T he liner types of European (irasses may be called a failure in 
South Africa. There may be just one or two districts such as 
our Natal “Mist belt,” or the moist extreme Eastern Transvaal 
where such grasses as Italian Ryegrass will succeed well; but 
these are exceptional districts of comparatively small area, 
which do not much afl'ect the general result. For the most part they are 
found quite unsuitable to our climatic conditions. 


The chief cause of their failure is the long winter^s drought, which 
very few grasses, other than native species can live through. And even 
our native grasses become quite dry and useless during the greater part 
of the winter. The search for suitable grasst^s has given us Napier fodder, 
which is not unlike Uba cane, and the two Paspalums, but the greatest 
discovery of all is Kikuyu, a native of British East Africa. It has been 
grown in Natal for about 20 years, and has made a great reputation. 


In appearance it may be said to resemble the old coast running grass 
— the broad-leaved type — but it is many times larger and grows to a 
height of two feet six inches. A field of it is just a mass of soft-leaved, 
soft-stemmed, succulent food, close and heavy, in which cattle revel. It 
does not seed, but propagates itself by means of stem-roots, which form 
at any node on a stem wherever it touches the soil. Some increase occurs 
also just under the ground from the base of the plant, but these root- 
suckers (as they may be called, come straight up, and do not ramify under¬ 
ground like Couch Grass. The root system, therefore, will not become 
weedy or a nuisance. 

A Government Botanist has given his opinion that Kikuyu Grass is 
by far the richest and best of any grasses we have in South Africa, and 
has been good enough to furnish us with the following comparative 
analysis of “Kikuyu” and “Lucerne”. Comment is needless: 

Kikuyu Grass Hay. 


Moisture 

8*29 

Fat (Ether Extract) 

17 

Protein 

1236 

CTude Fibre 

33 08 

Carbohydrates 

35 06 

Ash 

8-42 


Lucerne Hay. 


Moisture 

80 

Fat (Ether Extract) 

2 4 

Protein 

15-5 

Crude Fibre 

34 8 

Carbohydrates 

30 06 

Ash 

8-9 

* From the South 

African Sugar Journal, 

Vol. 18, No. 7, July 81. 1984. 
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Italian Ryegrass Hay. 


Moisture 

8*5 

Fat (Ether Extract) 

17 

protein .., 

7*5 

Crude Fibre 

30*5 

Carbohydrates 

450 

Ash 

6-9 


It is evident therefore, that in Kikuyu Grass we have a first-grade 
food, yielding a large quantity per acre, and well relished by all stock. 

It is easy to cut lor hay for there are no hard seed stems, ^and it 
cur^s well. 

FROST AND DROUGHT RESISTANCE 

It has been known to withstand nefarly 8 degrees of frost, and is as 
hardy as Paspalum. Where it is gradually acclimatized on the higher 
veld it will no doubt stand more than this. 

As far as drought-resistance is concerned a writer’s erxperience speaks 
volumes. A block planted on the day following the last rain, about April 
6lh, rooted well, and, although there was no rain after that date until 
early in September, it remained green all the time, and continued to grou), 
J u&t at the end of the period it began to look wilted — and no wonder, 
after five months without water. 

METHODS OF PLANTING 

Propagation is by means of root division. Tbe life of the plant is so 
tenacious that every bit grows. In one block of 10,000 plants every bit 
was grown from pieces of running stem, unrooted. This block w’as well 
watered — planted out in early August. When a quantity is available for 
field culture it may be divided into small roots, and these planted very 
speefdily after the plough. If a three-furrow plough is used it would be 
planted in each third furrow. If roots are planted three or four feet apart 
they will easily fill the whole space within three months, during the summer 
weather. 

A boy should follow the planting boy to firm down the soil round 
the plants with his feet. In this way the planting would be as quick as 
the ploughing, and three acres per day could be put in with the plough 
team and fwo extra boys. The season for planting would naturally be 
from October until about the end of January — not later than that. 

For grazing purposes on coast lands, particularly where the land is 
of a sandy nature, nothing could be better than this grass. 

In their book “Field Crops in South Africa”, Messrs. Leppan & 
Bosman say; 

Although Kikuyu under very favourable conditions will occasionally 
make a sufficiently heavy and upright growth to warrant its being cut 
for hay, it is essentially a pasture 'grass. 

D\escfiption .—It is a perennial grass, making its chief growth in 
summer. The plant is normally decumbefnt and has numerous thick rhi- 
zotms and runners, by means of which it soon establishes itself iii the 
surnpunding soil On rich soil well supplied with moisture ap upright 
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growth of 3 to 4 feet will sometimes be made. If required for hay, this 
should be cut befor.e lodging, which takes place very readily. Although 
it apparently does not set seed in the Union — the growing season being 
insufficiently long it frequently reaches the flowering stage. 

It is best suited to parts having a warm growing season and a summer 
rainfall, and has been unfavourably reported on in parts having less than 
10 inches of rainfall and in colder parts of high altitude. Nevertheless, 
it is probably the most drought resistant of the grasses commonly culti¬ 
vated in South Africa. It remains green until severe frosts occur, and 
oomme^nces to grow earlier in the spring than the veld grasses. In the 
Eastern Province and in Zululand it is said to remain green throughout 
the year, and in parts of Natal it seems to become naturalised. 

Soils ,—Kikuyu will do well on moist soils. At the Dryland Station 
at Pretoria it has given a growth, on a poor sandy soil, of three? feet in 

height. While it gives very good results on a poor sandy soil, and in 

some parts often having less than 20 inches of rainfall, the optimum con¬ 
ditions for its growth are found on rich moist soils. On poor soils it 
responds readily to kraal manure, and doubtless to phosphates where? the 
latter are deficient. 

While rd'enl analyses show a variable protein crontent, in the absence 
of digestion trial^i it must be looked upon as very much more nutritious 

than tefl* or Bcxir manna and nearly equal to lucerne. Judging from its 

citemical analysis, it is outstandingly the most nutritious of grasses grown 
in South Africa. The experience of farmers who have grown Kikuyu on a 
large scale bears out this opinion as well. 

it is apparently very palatable, as it is eagerly eaten by all classes of 
stock and is pastured in preference to green barley or rye. It is naturally 
adapted to grazing, as it is not injured by close grazing and stands 
tramping well. 

CULTURAL METHODS 

ll is propagated vegeiatively by planting cuttings of culms or rhizomes, 
which are characteristic for the long time — from four to six weeks — 
during which they remain capable of growing after having been cut or 
dug up. Good soil preparation is necessary. One of the most successful 
methods of painting is to throw the cuttings or rhizomes into every third 
furrow opene^l by a single-furrow plough^ and then cover lightly with 
the subsequent furrow. This should be done during the rainy season. If 
planted in November or Decefmber the ground will often be entirely 
covered by winter. It is quick spreading and very aggressive, more so 
than quick, wh€?n grown in competition with other grasses. It forms a 
heavy malt^ growth in a few' months. 

As its growth is very vigorous, it usually becomes “sodbound’’ about 
the fourth year after planting. To remedy this condition it is necessary 
to plough it over every four years, after which it soon re-establishes itself. 
No further cultivation is neoe?ssary. 
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Because of its heavy growth, it is exhaustive on soils, and where 
economically possible should be fertilized with phosphates and with 
available kraal or stable manure. From 10 to 20 bags of cuttings or 
rhizomes are required to plant an acre. 

General .—Because of the longevity of the rhizomes or runners when 
ploughed or dug up, it is likely to prove a troublesome weed, and for 
that reason should not be planted on land required subsequently for other 
crops. 

It is fast becoming the most popular lawn grass in South Africa, 
because it remains green longer than Germiston or Bermuda grasses, and 
because of the better colour. Howevefr, it soon invades flower beds, and 
should not be used in close proximity to these. 

In rich soil having ple'nty of moisture it is valuable as a summer 
soiling crop. 

It has proved useful as a soil binder on dam walls, and also on loose 
sandy soil, and in preventing erosion in dongas. Further, it can be 
recommended as a grass for planting in poultry runs; fowls seem very 
fond of the leaves. Owing to its aggressive nature, it can withstand the 
ravages of the fowls scratching, etc. 

Diseases atid Pesis .—No serious diseases or pests have so far been 
reported. 
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VERNALISATION: TESTS CONDUCTED AT 
CANBERRA, F.C.T.* 


A few years ago, Russian workers under the leadership of Lyssenko 
reported that by •certain pre-treatment of the seed of crop 
plants they were able to obtain markedly increased earliness. 
Tbef method, known as vernalization, was reputed to be econo¬ 
mic on a commercial scale, and great claims were made 
for it, it meant that certain varieties of crops could be grown to maturity 
in short-season areas in which, under old methods, it was impossible. 

If similar results could be obtained under Australian conditions, they 
would be of great value. For example, certain of the better varieties of 
maize could be grown in the short-season districts, where under normal 
conditions they do not mature, and increased yields could be obtained; 
tomatoes and potatoes could be marketed earlier; and so forth. For 
breeding work, especially with wheat, it would facilitate crossing of 
varieties of different maturity. 

In view of this, it was decided to try the method at Canberra and the 
following crops were used: Wheat — varieties, “Early Bird,*’ “Waratah”, 
“C^leveland”; maize, tomato, soybt?ans, field peas, Sudan grass, and 
Japanese millet. 

In all cases, the methods outlined by Whyte and Hudson were 
followed. In addition to the standard treatment, others were carried out 
as follows: wheat was treated with the same quantity of water as for 
vernalization, incubated at 12’5^C for 24 hours, and sown immediately 
with the vernalized and untreated seed. With the remaining crops an 
additional treatment was provided by doubling the period of vernalization. 
In the case of tomatoes, the seed was placed on blotting paper under 
conditions favourable to germination for 5 days, and tlien vernalized at 
25^0 for 12 and 24 days. 

After pre-treatment wa.s completed, the seed was sown under com¬ 
parable field conditions to determine the results. 

In all crops except one, there was no significant difference between 
the untreated and the treated (vernalized for short or long period or “ger¬ 
minated for 24 hours”) for either maturity or yield. The only significant 
difference was in the case of wheat in the variety “Early Bird”. In this 
case, the “germinated for 24 hours” was significantly greater than the 
untreated and the vernalized for yield. The difference was demonstrated 
as being due to a greater ear number per plot. The result is not important, 
however, since the experiment was not sown until 4th July, which is very 
late. “Early Bird” is a v«fry early variety and the differences can be 
attributed to the fact that the plants “germinated for 24 hours” had a 
good start, and those under the other treatmients were not able to catch 
up. With “Waratah” and “Cleveland,” both later than “Early Bird”, 
the differesnees were not significant. 

From these experiments, it is therefore c:oncluded that, under Canberra 
conditions, vernalization according to the methods outlined does not give 
any significant difference over the untreated. 

• Contributed by J* R. A. McMillan, C. S. Christian, and K. Loftus Hills in the 
/ournal of the Council for Scientific and Industrial Research, Volume 7, Number 3, 
August^ 1934. 
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THE PREPARATION OF 
TIRUPATTUR DHALL* 


INTRODUCTION 


D HALL is largely consumed by vegetarians in different forms 
either as such or in combination with vegetables etc. Red 
gram (Cajanus indicus) from which dJuill is prepareil occu¬ 
pied 28, 88, 98 acres in this Presidency according to season 
and crop report for 1932-33. Out of this. North Arcot 
district had 21,958 acres, of which Tirupattur taluk, alone had 6996 
acres. Other important districts wiiere red gram is cultivated on a large 
extent, ar^ in order of rank, Trichinopoly, Bellary, Anantapur^ Kurnool, 
Vizagapatam, Guntur, Ganjam, Salem and Coimbatore. North Arcot 
district comts fifth in the al>ove list based on acreage. Commercially, 
Tirupattur produce has a good reputation for its quality. It is therefore 
proposed to give a short account of how it is prepared for the market. 

Red gram is grown in this taluk purely as a rain-fed crop, in red 
loamy soils mixed either with cumbu or groundnut. Sowing alone with 
cumbu is the common practice and this mixture occupies 90 per cent, 
of the total area in the taluk. When raised along with cumbu it is 
dibbled behind a country plough in lines 3 to 6 feet apart; while with 
groundnut the distance between the lines varies from 10 to 25 feet, the 
reason being that the groundnut crop should be free from the shade 
of this crop. 


By way of after-cultivation nothing is done to the crop, but when 
grown along with groundnut, the soil is dug for harvesting groundnut 
and this serves as a sort of after-cultivation. In some places where it 
is sown with cumbu, the land is reploughetl and horse gram sown in 
September. The ploughing up of the field serves as a sort of after¬ 
cultivation. 


Red gram sown during July-August will be ready for harvt'st in 
January. The crop is harvested by cutting the stalks close to the ground; 
the stalks are then gathered and left in the field for a day or two till 
they are quite dry and then removed to the threshing floor in the early 
hours of the morning, to prevent shedding of pods. Threshing is done 
by beating stalks with pods against bamboo thatUes. The gram fallen 
on the ground is winnowed and cleaned. The immature pods that still 
stick to the stalks are beaten with sticks and gram collected. In a good 
year with a fair average rainfall, well distributed, an acre of red gram 
raised along with cumbu will give about 200 Madras measures of gram. 

By Md. Abbas, B.Sc. Ag., Agricultural Demonstrator, Tirupattur, in Madras 
d^fUultufal Journal, Vol. XXII. No. 7, July 19134. 



PREPARATION OF DHALL FROM GRAM 

Generally merchants purchase gram and prepare dhaliy but in a very 
lew cases dhall is prepared by ryots themselves, either for the consump¬ 
tion or for sale. There are two methods of preparing dhall from gram; 
(a) Large scale or commCrcual method, (b) Small scale or ordinary 
method. 

(a) The CommerciaL Method ,—Red gram is put in vats constructed 
of brick and mortar or tubs and allowed to soak in water for aboy,t 6 
hours. It is then removed and well mixed with wet red earth in the 
proportion of 20:1, i.e., 20 parts of gram to one part of earth. The 
mixture is heaped and allowed to remain overnight. In the morning the 
heap is disturbed and the stuff evenly spread on the ground for thorough 
drying. If a single drying is not sufficient it is dried again. When it 
is completely dried it is again mixed with a thin solution of red earth, 
heaped up and left overnight. In the morning it is dried completely. 
The gram is then cleaned of stones, dirt etc., by sieving and winnowing 
and broken in stone mills generally of 18 inches in diameter and 4 inches 
thick. The husk is winnow'ed, broken pieces separated and marketable 
dhall is obtained. 

(b) Ordinary Method ,—This method is slightly different, usually 
adopted by ryots for preparing dhuU for their home consumption. This 
process involves much labour and time and the dhall obtained is of better 
quality and ta.st€fs well compared with the stuff prepared by the previous 
method. Red earth is made into a thin paste and poured over the heaped 
up red gram in small quantities at intervals of 45 minutes to one hour 
for a full day, mixed well with the gram and allowed to remain overnight. 
The heap is disturbed next morning and the gram well dried. Furthe'r 
process is the same as detailed in the commercial method. 

In the commercial method more water soaks into the gram, makes 
it bulge, and when dried, the gram shrinks, becxmies light and assumes 
a boat shape with a depression in the middle. In the ordinary method 
just the required quantity of water is given and therefore the dhall does 
not shrink but weighs more. 

In both the cases the process can be termed as a kind of malting. 
Red gram is allowed to absorb water, germination is encouraged and 
then suddenly cut off by drying the stuff. Though the method of pre¬ 
paration is the same in all the villages of the taluk yet the produce from 
Pallavalli, Elagiri, and V-dllakuttai villages is preferred in spite of the 
fact that there is only one variety of gram that is grown all over the 
tract. That it gives different tastes if grown in different places shows 
that variations in soil conditions have a lot to do in determining the 
quality of dhall. 
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ENVIRONMENT AND PLANT LIFE* 


O NE of the outstanding developments in Agriculture during the 

past few years has been the study of plants in relation to 

their environment from new angles. The old definition of the 
word environment — “the conditions influencing development 
or growth” — apply precisely to these recent studies, and the 
results of the investigations have necessitated the coining of several new 
words. Perhaps the best-known of these are “photoperiodism” and 
“ve'rnalization. ” In order to appreciate what these words imply some 
explanation may be necessary. 

Green plants owe their characteristic colour to the chlorophyll they 
exmtain. With the aid of this substance, the leaves and other green 

parts of plants, by utilising sunlight, are able to elaborate starch, sugar 

and other organic substances from the minute quantity of carbon dioxide 

contained in the air. It is hardly impossible to over-estimate? the importance 
of this process, for without it all forms of life would cease to exist. 

During the countless generations which have gone before, plants have 
definitely accustomed themselves to the light and climatic conditions under 
which they normally grow, and the lefngth of day is one of the most 
important factors to which plants have to become accustomed. During 
night-time, the elaboration of carbohydrate's continues, and under normal 
co-nditions the're is a definite balance between the day and night functions 
of the plant which regulates not only the growth of the plant but also its 
reproductive function. Recent investigations have shown that the majority 
of plants fall readily into orte or three groups: 

(a) long-day plants; 

(b) short-day plants, and 

(c) plants apparently indifferent to the length of day. 

The word “photoperiodism” is, therefore, a term applied to the length 
of day requirements which are found to be normally necessary for the 
optimum growth conditions of a plant. The importance of this discovery 
is best illustrated by attempting to intixxluce a crop which normally grows 
under different conditions from those which prevail in the country in which 
it is proposed to grow it. We are all well acquainted with the statement 
that in regard to such crops it is necessary to import fresh seed every third 
or fourth season, otherwise’ the crop deteriorates. The results of recent 
experiments would indicate, however, that this is not the correct inter¬ 
pretation, but that an attempt should be made to secure a strain which is 
indififerent to, or has definitely adapted itself to the new conditions. It is 
obvious that this could not be anticipated in one or two seasons, but 
would probably require a number ol years before it was sufficiently accli- 
mati^ enable suitable strains to be selected. 

^ Extracted from The Rhodesia Agricultural Journal, Vol. XXXI, No. 4, April, 1984. 
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It has been found that in addition to the requirements of a definite 
length of day, climatic conditions also play a most important part, and it 
has been found possible, by applying artificial conditions during part of the 
life of a plant, tu affect the ultimate growth in a most remarkable manner. 
The most important work in regard to this question was carried out at 
the Odessa Plant Breelding Station by Lyssenko in 1931, and it was from 
these* experiments that the word *‘vernalization” arose. In this case the 
original experiments aimed at shortening the time necessary for the plant 
to pass through all the stages of its life-cycle to prodiK'e flowers and seed. 
It was found that if the necessary adjusting londitions were applied during 
the young seedling stage, while the plant is living on the f{X)d stored in 
the seed, the plants obtained from such seed could then be grown under 
the ne^v conditions exactly as if the conditions applied to the germinating 
seed were being continued. The process of vernalization is therefore the 
pre-treatment of seed to cxfx>se it to the conditions necessary for transi¬ 
tion to the reproductive stage. 

In the case of tropu'al and sub-tropical plants, where short days are 
ne?c:essary for normal seed-production to take pla(‘e, it was found that by 
subjecting germinating seed to suitable conditions of Jiumidity^ tempe¬ 
rature', aeration and darkness, such seed would then protliK'e plants which 
would flower and set fruit even when grown under conditions of con¬ 
tinuous illumination. It should be realised, tlterefore, that the process 
of vernalization may have a most important bearing on the future pro¬ 
duction of crops, and that this process, coupled with suitably controlled 
growing conditions, may make it possible to grow any variety of plant 
under what would have appeared previously to be abnormal conditions. 
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THE PRESENT ECONOMIC CONDITION 
OF THE COCONUT AND OTHER 
OIL-PRODUCING INDUSTRIES* 


THE GENERAL SITUATION OF THE 
OILS AND FATS INDUSTRIES 


T he present disastrous fall in prices is the result of a combina¬ 
tion of factors affecting a number of reflated industries; these 
factors cover a wide range of geographical and climatic con¬ 
ditions. Tlie products concerned comprise not only coconut, 
palm and palm kernel oils, but also whale oil, soya bean oil, 
cotton seed oil, groundnut oil, olive oil and tallow, together with a number 
of other oils of lesser importance; the production of dairy butter and 
lard also has an important bearing on the situation. 


All these oils are extensively used in the manufacture of margarine, 
lard substitutes, and cooking and edible oils; they are also employed 
in the manufacture of soap and toilet preparations, and on the condition 
of these industries the market for them depends. Moreover, margarine 
and lard substitutes enter into competition with butter and lard, so that 
any marked increase of production and corresponding decrease of price in 
the case of the latter will lead to det'reased consumption of the substitute 
products, because domestic consumers prefer the genuine article provided 
it is within their means. 

Owing to scientific advances it is now frequently possible* to subs¬ 
titute one oil for another in manufacturing processes. Consequently, 
manufacturers have a wide range of choice in their raw materials and 
are able to take advantage of marked lowering in price of any of the more 
important vegetable or animal oils and fats by changing their formulae 
and their purchases to suit market conditions. It is seen, therefore, that 
the raw materials are closely inter-connected, and over-production of any 
one may seriously affect consumption in any other, or all of the others. 

There has been greatly increased production in practically all of these 
raw materials, and in several there is serious over-production. It seems 
not improbable that the total surplus may approximate to about one year’s 
normal consumption. 

* The following is a portion of an Abstract of the RejK>rt of the Vegetable OH 
Committee appointed b> H. K. the Governor of the Straits Settlements and High Com¬ 
missioner for the Malay States on April, 1SS4, and under the Chairmanship of 
Dr; H. A. Tempany, C.B.E., Director of* Agriculture, Federated Malay States and 
Straits Settlements. The terms of reference were: “To investigate and report on the 
present economic condition of the coconut and other vegetable oil-producing industries 
arid to make recommendations.*’ From the Malayan Agricultural JournaU Vol. XXII, 
No. 9, September,' 1084. 
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Over-production dates back to tlie years succeeding the War^ when 
prices for vegetable oils and fats rose to unprecedented figures. Conse¬ 
quently, all branches of the edible oil industry apparently offered attrac¬ 
tive openings for capital and great expansion of the areas planted under 
oil crops therefore followed. Concurrently, increased capital was intro¬ 
duced into certain industries, notably the whaling and the soya bean 
industries, resulting in greatly increased supplies of these oils being placed 
on the world’s markets. 

On the other hand, there has been a steady decline in the consump¬ 
tion of margarine and probably, to a less extent, of soap. This has been 
accompanied by a steady incrt^ase in the production of butter which is 
now coming on to the world market in large quantities at prices which 
compete with margine. 

A further factor which has profoundly influenced the situation is 
general instability coupled with lessened purchasing power. 

The present world-wide move tow'ards economic nationalism has also 
considerably afl'ected the position. As a result of the latter, Governments 
all over the world are vying with one another in fostering the production 
of such oils and fats as can be produced within their own boundaries. 
As a part of the campaign, higher and higher tariff barriers are bdng 
erected against foreign produce, quota systems are being introduced and 
in some cases, complete prohibition of the entry of certain fats has also 
been effected. 

In the British Kmpite, unde'r the Ottawa agreements and the British 
Import Duties Act of 1932, coconut, palm oil and kernels obtain a pre¬ 
ference varying in different countries, which in the Report are set forth 
in some detail. 

In France, vegetable oil imports are subject to a quota restriction; 
in Germany the’ importation of oils and fats is a Government monopoly 
and the imports allowed were nominally reduced in 1933 to 50 per cent, 
of imports in 1932. Quota restrictions on the importations of certain 
vegetable oils, including coconut oil, are also in force In Italy, Spain, 
Switzerland, Denmark, Czecho-SIovakia and Austria, 

The position in the United States is the most disturbing of all, 
inasmuch as from 11th May, 1934, a processing tax has been imposed 
which has the effect of raising the duty by 3 cents a pound on imported 
foreign coconut and palm oils, the total duly beboming 5 cents per lb. 
on cCKX>nut oil and 3 cents per lb. on palm oil, i.e., £22.4.0. per ton on 
coconut oil and £13.9.0 per ton on palm oil (copra being taxed pro¬ 
portionately to its oil content). 

The immediate outlook for the oil-producing industries is likely to 
be extremely difficult for some time to come; there appears to be little 
likelihood of an early recovery in prices, although in a situation so com¬ 
plex, the possibility of recovery and of evpansion in the consumption of 
certain by-products must not be overlooked. So far as can be seen, 
however, re(X>very is more likely to take place by the elimination of reduc¬ 
tion of' certain sources of s^upply; it is also possible that the position may 
beconie worse before improvement sets in. 
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The remedy of artificial restriction of production is obviously in¬ 
applicable to the relief of the coconut and palm oil industries. Apart 
altogether from special difficulties in relation to these industries which 
would be formidable, if not insuperable, owing to the large proportion of 
native producers and the geographical distribution of these crops, it 
would also be necessary for effective control to regulate the output of 
all related oils and fats. Unless this could be achieved, limitation of 
production in the case of one or two products would merely lead to 
increased production of others. 

It is conceivable, however, that some degree of regulation of further 
planting might be feasible, combined with some system of Imperial and 
International agreement for the admission on a quota basis of various 
oils and fats into consuming countries. In any event, it seems probable that 
only the most efficient and the cheapest producers are likely to survive 
under present conditions. 


THE USES OF COCONUT OIL. PALM OIL 
AND PALM KERNEL OIL 

Coconut oil and palm kernel oil are principally used for the manu¬ 
facture of margarine and soap, while glycerine is in important by¬ 
product. In the United States, prior to the imposition of the new pro¬ 
cessing tax, from 55 to 60 per cent, of the total consumption of these 
oils entered into soap, 25 to 30 per I'ent. into margarine and from 10 
to 15 per cent, into other food. 


Palm oil is used mainly in soap making, but an important addition 
is its use as a flux in tfie manufacture of tin plate, for which purpose 
nearly 7,000 tons were consumed annually in the United States. It is 
also used to a minor degree in margarine making. 

Coconut oil is used in the margarine industry as a principal ingre¬ 
dient of vegetable oil margarine and no other oil which has been tried 
on a commercial scale has proved as satisfactory in making this type of 
margarine. In the United States, vegetable oil margarine is practically 
exclusively manufactured; elsewhere than in the United States, however^ 
vegetable oils used in margarine manufacture have suffered from the severe 
competition of whale oil since, in Europe, hardened and refined whale 
oil is a major constituent of margarine. 


Whale oil production is now in the region of 350,000 tons per annum 
The increase is due primarily to the exploitation of the Antarctic waters 
and to modern methods of whale catching. Norway produces about half 
the world supply of whale oil, and Great Britain and British Possessions 
produce the nefxt largest quantity. 


The production of soya bean oil has also greatly increased of recent 
years and it has become a serious competitor with coconut oil in mar. 
garme making in Europe. The chief supplies are derived from Manchuria. 

Before the art of refining, deodorising and hardening oils was a* 
well understood as at present, some difficulty was experienced in utilising 

Whale and soya bean oils, but now, taste and smell can be comnletelv 
H^ed and a bwd fat can be obtained. completely 
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THE COCONUT INDUSTRY 

TTie world acreage under co('onuts is not accurately known, but a 
Jaiiiy reliable estimate in 1930 placed the area at about 1\ million acres, 
as compared with 5^ million acres in 1921. British Empire countries 
account for slightly more than halt the world acreage. Some part of the 
new acre'age has not yet come into bearing, while other areas are not 
yet in full bearing, hen('<? the supply of coconut products should tend to 
increase for some years to come. The hulk of the production is in the 
hands of small-holders; large coconut estates probably do not account 
ior more than 10 per cent, of the total. The world production of 
coconuts, in terms of copra, may be estimated at about 3 million tons in 
1929, the peak year, aggregate exp<orls from pi'oducing are'as in terms 
of copra amounte?d to onh 1‘7 million tons or under 60 per cent, of the 
estimated total production. It therefore appears that over 40 per cent, 
of the total production is consumed in the countries of origin. 

The principal pr*oducts of tiic industry are copra. I'oconiit oil^ fresh 
nuts, shredded and desiccated cO('onut together with coconut cake and 
meal^ c'oir, arrack, toddy and slid! by-produi ts. Of these products, 
copra is, by far, the most important, altlioiigh in recent years the rnanu- 
lacture of coconut oil in countries of piwluction has increased considerably. 

Th<^ net exports of ('opra fi'om the principal producing ('f)iintrics in 
1930 were 1,033,000 tons, of which over 401,000 tons were from the 
British Empire. The net exports of coconut oil in 1933 are estimated 
at 230,000 tons, of which 70,000 tons were derived from the British 
Empire. 

Of the total world supply of copra in 1930, 35*7 per cent, was from 
Netherlands India, 15*1 per cent, from the British Sonthsea Islands, 
16*5 per cent, from the Philippine' Islands, 9*8 per cent, from Malaya, 
8*7 per I'ent, from (\yvlon, and 14*2 per cent, from various other sources. 
Of coconut oil exports, 73 6 per cent, was from the Philippine Islands, 
2T8 per cent, from Ceylon and 4*5 per cent, from Malaya. 

Although half the total area of coconuts is in the British Empire, 
Empire produce only comprises about one-third of the total exports from 
producing countries. This is due to the fact that India, which possesses 
the largest area under the crop, now exports no coc'onut products, and 
since 1914 has been an importing country. 

DISTRIBUTION OF WORLD SUPPLIES AMONG 
THE CONSUMING COUNTRIES 

The principal copra importing countries in 1933 were : Ignited States 
of America 295,032 tons, France 196,644 tons, Germany 121,181 tons. 
United Kingdom 102,095 tons. 

Before the war, Germany was the principal importer of copra with 
France, second. Since the war, however, the United States has been, 
by far, the largest importer, w^hile the United Kingdom has also largely 
increased its imports of copra in recent years. In addition to imports 
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of copra for crushing, a number of countries import coconut oil both 
from copra-producing areas and also from copra-crushing countries out¬ 
side these areas. 

MARKET PRICES FOR COPRA AND COCONUT OIL 

The price of copra both before the War and in the earlier years of 
the War was subject to substantial fluctuation; between January, 1911 
and July, 1914, the average monthly price c.i.f. London for fair merchant¬ 
able sunclried Singapore copra lay between £21.2.6. and £31.2,9. During 
the War, prices rose to £45.15.0. in November, 1917. No further change 
occurred until after the war, as prices of oil seeds were regulated until 
March, 1919, when the control was removed and the price fell to 
£33.10.0. Thereafter, the price again rapidly rose, the peak being 
reached in February, 1920, with an average of £69.10.0 per ton. There¬ 
after, the price sagged, until at the present time the lowest level recorded 
has been reached at £9.10.0 per tori. Prices for coi:onut oil have followed 
a somewhat similar course. 

CHARACTERISTICS OF COPRA AND COCONUT OIL 

The? quality of copra varies considerably according to the degree of 
care exercised in its preparation. Well-prepared copra is white, of low 
moisture content and hard; it should be free from dirt, moulds and smoke 
and should contain from 4 to 6 per cent, of moisture and not less than 
65 per cent, of oil. Well-prepared copra is le'ss liable to mould attack 
and insect attack than low grade copra; the presence of excessive mois¬ 
ture conduces to the growth* of mould which, in turn, favours the attack 
of insects, both l-Cading to material loss in weight in transit, not attri¬ 
butable to moisture loss alone. 

Generally, copra is classified according to its country of origin and 
is graded into two qualities. The higher quality is known as f.m.s. (fair 
merchantable sqndried) although the term ‘^sundried” does not necessarily 
describe the method of preparation — and is used as a trade description — 
and f.m. (fair merchantable). 

The reJeognised order of merit of copra produced by various countries 
is shewn in a table. The first ten places are for the f.m.s. grade from 
Malabar (f.m.g.w.s.)* Oylon, Seychelles, Mauritius, West Indies, West 
Africa, Java, Straits, Dutch Indies, Samoa (Plantation), Ceylon f.m.s. 
commands a premium of 5 per cent, over Straits; Straits f.m.s. 15 per 
cent, over Southseas f.m.s., and 17 pt^r cent, over Philippine ; 

Straits Sundried commands ,21 per cent, premium over Straits Mixed. 

Copra is employed exclusively for the manufacture of coconut oil, 
the quality of which depends on the quality of the copra crushed.^ G^’d 
copra produces an oil with a minimum amount of free fatty acid, suitable, 
wbeh refined, for edible purposes, whereas oil expressed from lower grade 
is mostly used for soap making. 

* merchantable good white sundried.’* The“sundried” and ""kiln* 

dried^ , are term* of quality and do not necessarily indicate the method of maowfjicture. 
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The highest grade of copra was formerly that coming from the Malabar 
coast of India, but this is now consumed in the country of origin. The 
second place is held by Ceylon copra, but this is also coming on the markets 
in decreasing quantities, largely owing to the fact that India appears to 
be taking more and more of the Ceylon supplies. 

Straits f.m.s. copra formerly ranked above copra from Netherlands 
India, but during the past two years the position has beteome reversed and 
f.m.s. Java copra is now graded higher than Straits copra. Southsea 
Islands copra, which is one of the largest sources of supply, is definitely 
of low grade?. 

The general indications are that, in the existing depressed condition 
of the market, the demand for high grade copra is increasing. 

Owing to tlie price grouping of copra according to the country of 
origin, it is difficult for any improvements in market .quality effected by 
producers to meet with an immediate response of an enhanced price; this 
is said to be due to the fact that little interest is taken by buyers in 
individual consignments, although cases exist where? estates^ which have 
established a reputation for turning out high quality copra, can command 
a steady premium for their pro<hice. On the oilier hand, a general, 
upgrading of the Cjualily of copra shipped from any country seems likely, 
in the long run, to meet with a better market demand. 

( oncerning the future outlook of the market, it seems problematic 
wliether, at prevailing low prices, shippers can possibly maintain the present 
high rate of exports. Many estates unfavourably situated as regards cost 
of transport can only work at a loss and it is therefore doubtful whether 
they will continue to collect the nuts under present circumstances. 

For the time being, it may be expected that the Philippine producers 
will continue to compete for the European business, but the possibility 
is not excluded that the present record crop may be followed by a smaller 
production next season. 

As will be observed, there is unfortunately no improvement in sight 
in the price of copra. As for other oilseeds, visible supplies are plentiful, 
and with the existing low price of butter, the value of edible fats can 
hardly improve to any considerable extent. Therefore, it will only be a 
general improvement in world trade conditions, or an automatic drop in 
copra shipments, which can lead to higher prices for this article. 

EMPIRE PREFERENCE AND PROTECTION 

The principal markets have hitherto been on the Continent of Europe 
and in the United States of America. Restrictions on imports in the 
former area and the heavy processing tax recently introduced in America, 
hamper and restrict trade in copra. The American legislation may divert 
a large part of the enormous Philippine supplies to European and other 
Inarkets. 



. Gf the total world exports, about 40 per cent, is derived from the 
British Empire. In view of this fact, it is suggested that rcipresenta- 
tions be made aksing fpr preference and protection of Empire copra and 
ooconut oil against the three serious compeftitors of coconut oil, which 
arc wholly or in considerable part produced from foreign sources of supply, 
namely: soya beans, whale oil and cotton seed, which are at present 
admitted to the United Kingdom duty free. 

It is suggested that the Imperial Government might consider the 
possibility of requiring that a fixed minimum percentage of coconut oil 
must be' included in margarine produced and/or sold in the United 
Kingdom. Further, it is suggested tliat the Imperial Government should 
be invited to negotiate for the inclusion of British Empire coconut oil 
in the quotas for importation of vegetable oils and fats which have been 
established in various countries. 



?33 


REVIEW 


‘‘(Citrus) Orange and Lemon Culture in India*', by D. E. Lowrie-- 

Bombay: Times of India Press^ ^934- Price Rs. i As. 12 . 

I N this short treatise on Orange and Lemon culture in India the 

author brings to the fore many useful points ol utility to the 

grower. 

The great future of the fruit growing industry of India is 

stressed as is the demand for better and more scientific attention 
than has hitherto been applied to this branch of agriculture. 

I'he Nagpur Santara orange (Mandarin) is considered the best of 
the present varieties grown in India, the* fruits varying from 2J x 3 inches, 
to 3^ X 4 inches, a golden orange in colour, loose skinned and having two 
crops a year, the main crop from November to February, and a smaller crop 
in March to April. The second crop forms a tighter skin and is better com¬ 
mercially, as such fruits travel better and can be despatched over considerable 
distances. This variety with a flowering season in September-October and 
fruiting season in March-April should coincide very suitably with Ceylon 
conditions in the semi-dry areas. 


rhe Sylhet is recommended as best at some elevations and attains a 
deep orange colour, and sweet acid flavour. 


The Washington Navel and similar tight skinned varieties of orange 
as the Valencia and Jaffa are grown in various parts of India and as is 
the case in Ceylon these do best in the cooler elevations and prefer cooler 
conditions than the Nagpur Mandarins and Limes. 

Grapefruit appears to be receiving attention by growers in the Punjab 
but little information as to the extent of the cultivation of this valuable 
fruit is given. 

LiK:alities with a rich loam, or any good soil with plenty of humus 
is recommended, combined with good drainage, good windbreaks and a 
good and serviceable water supply. Soils of Llack alkali or carbonate of 
soda are prejudicial to good cultivation and should be avoided and the 
establishmefnt of orchards where means of communication and transport 
are good is another point strongly stressed. 

Budding on the T principle is recommended for oranges and layering 
for lime's. In Ceylon with its heavier rainfall the inverted T has been 
found the best mefthod, the position of the cut tending to throw off any 
water liable to penetrate the bandage. The Jamberee (a very near 
relative of our local Nataran and rough skinned lemon) with the sweeft 
lime are in India recx>mmended as the best rootstocks on which to bud. 
The sweet lime seems best suited to the Nagpur orange whilst the 
Jamberee stock is preferred for the tight skinned oranges such as 
Washington Navel. 
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No reference Is made to the Pumelo as a stock nor to the Sour or 
Seville orange on which 75 per cent, of the world’s orange trees are 
budded. 

In orchard planting the thorough preparation of the ground is advo¬ 
cated before planting, with the incorporation of 20 loads of manure per 
acre. The various systems of planting and the numbers required per 
acre are also dealt with. In planting out, the spreading out of the roots 
is particularly stressed, a point often neglected by the grower. Holes of 
ample size are recommended with planting distances of 20 feet apart for 
the Nagpur and other oranges and 15 feet apart for limes and lemons. 

Particular attention is directed to the care of the orchard during 
the first few years and dressings of well-decayed stable manure with 
regular watering as required, by irrigation or otherwise. A main sten) 
of 2 to 2J feet with an occasional light pruning of the head to form good 
shapes, and catch crops between the rows for the first three years are 
other principles advocated. 

Useful notes on packing, transport, the common diseases and pests, 
and Citrus bi-products afford much interesit in the treatise.—T. H. P. 
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MEETINGS, CONFERENCES, ETC. 

MINUTES OF THE MEETING OF THE 
CENTRAL BOARD OF AGRICULTURE 


T he second meeting of the .Central Board of Agriculture was held 
in the Board-room of the Department oi Agriculture, Pera- 
deniya, at 2.30 p.m. on Thursday, September 13th, 1934. 

Dr. W. Voungman {Director ol Agriculture) presided, and 
the following members were present: 

Gate Mudaliyar A. H. Rajapakse, M.S.C., Messrs. C. Harrison-Jones 
(Government Ag^nt, N.VV'.P.j, B. G. Meaden (Director of Irrigiationj, 
A. B. Lushington (Conservator of Forests), M. Crawford (Government 
Veterinary Surgeon) ; B. M. Selwyn (Chairman, Planters’ Association of 
Ceylon), R. Sri Pathmanathan (Chairman^ Low-Gountry Products Associa- 
tion), James Forbes (jnr.) (Chairman, Tea Research Board), T. Eden 
(Tea Research Institute), T. E. H. O’Brien (Rubber Research Scheme), 
F. P. Jepson (Controller of Plant Pests), M. Park (Mycologist), Dr. A. 
VV. R. Joachim (Agricultural Chemist), Dr. J. C. Haigh (Economic 
Botanist) ; Mudaliyars S. Muttutamby and N. Wickremaratne, Mr. S. M. 
K. Madukande, Dissawa, and Messrs. C. Arulambalam, L. G. Byatt, 
F. C. Charnaud, Wace de Niese, L. W. A. de Soysa, G. Bruce Foote, 
R. P. Gaddum, H. D. Garrick, John Horsfall, M. Jayawickreme, E. E. 
Meggeft, Graham Pandittesekere, Gordon Pyper, Rolf Smerdon, C. Huntley 
Wilkinson, and W. Lester-Smith (Secretary). 

The following visitors wtire also present: 

Messrs. S. J. F. Dias, James W. Ferguson, A. R. T. Gibbon, and 
Fe'stus de S. Wijeratne. 

Intimation of their inability to attend the meeting was received from 
the following; 

Tilt! Hon’ble Mr. C, W. W. Kannangara, M.S.C., Mr. F. A. Obeye- 
sekere, Mr. G. Robert de Zoysa, M.S.C., Mr. D, H, Kotalawala, 

M.S.C., Mr. F. H. Griffith, M.S.C., Mr. W. K. H, Campbell (Registrar, 
0>-operativt? Societies), Mr. G. C. Slater (C'hairman, Tea Propaganda 
Board), the Rev. Fatlier L. W. Wickremasinghe, Dr. R. Child (Coconut 
Research Scheme), Messrs. S. Armstrong, R. G. Coombe, Leslie de 
Saram and C. E. A* Dias. 

MINUTES OF INAUGURAL MEETING 

In opening the meeting the Chairman pointed out that the pame of 
Mr. C. Harrison-Jones had been inadvertently omitted from the minutes 
of the previous meeting. He asked whether with this one addition to the 
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minutes they may otherwise be taken as correct This was carried 
unanimously. The Chairman thefn briefly outlined the machinery of the 
Central Board and its method of working; he appealed to members of the 
Central Board who were also members of the various District Agricultural 
Committees to assist the Central Board in this connection. 

FUNDS OF THE PREVIOUS BOARD OF AGRICULTURE 

The Chairman then stated that at the request of the Hon'ble the 
Minister for Agriculture and Lands he had been requested to put before 
the Central Board at this meeting the question as to the disposal of the 
assets of the old Board of Agriculture. These assets were derived from 
the fixed deposit of a profit of Rs. 9,000/-, resulting from the 1912 All- 
Ceylon Exhibition, which had been handed over to the old Board of Agri¬ 
culture and had not since bt^en drawn upon. The fixed deposit note was 
in the custody of the Financial Secretary and the present-day value of this 
fund amounted on February 20th, 1934 to Rs. 14,279 17. The Minister for 
Agriculture had asked him to include in the agenda the question of placing 
at the disposal of the Executive Committee ft)r Agriculture and Lands this 
balance of the All-Ccylon Exhibition Fund. In connection with this the 
Minister had intimated that the old lk)ard of Agriculture funt'tioned only in 
an advisory capacity and that the present Central Board of Agriculture acted 
now in a similar way but could not have control over this money, it was for 
the Central Board to decide whether it should be handed ovci to the Execu¬ 
tive Committee of Agriculture and Lands. The Chairman invited comments 
on the subject. 

Mr. Wacc de Niese said .that it appeared to him that the Minister for 
Agriculture was trying to correct one error by asking them to commit 
another. What was the object of this reference? It could be understood 
if a concrete suggestion had been made to allocate the sum to the languish¬ 
ing cO(.x)nut industry or to hand it over to the Coconut Research Scheme 
to find new uses for coconut products. It was not the correct thing to 
fall in with the’ suggestion. Mr. Rolf Smerdon enquired if the Board had 
no right to allocate the money in any way or to suggest any way of 
expending it. Was the Board simply to hand it over to the Executive 
Committee for Agriculture and Lands and leave it at that? He proposed 
that the money be handed over to the Department of Agriculture for distri¬ 
bution to exhibitions to be held in various parts of the country as it had 
been earned in an exhibition. Mudaliyar N. W'ickremaiatne seconded 
this. Mr. R. P. Gaddum said that the matter had been in abeyance for 
twenty years and even now was not on the agenda dated September 4th. 
He suggested postponing consideration for another four months until the 
next meeting of the Board to allow of the legal position and other impli¬ 
cations being cleared up. Mr. Wace de Niese seconded this. Mr. Huntley 
Wilkinson supported this and Mr. Bruce Foote wanted the exact legal 
position to be ascertained. It was eventually agreed that consideration 
of the matter be deferred until the next meeting when all aspects of the 
case should be placed before the Board. The resolution of Mr. Rolf 
Smerdon to remain over until then. 
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SOIL EROSION 

The Chairman invited Mr. R. P. Gaddum to addre^ss the meeting* on 
the subject of Soil Erosion which had be€?n placed on the agenda at his 
request. 

Mr. Gaddum stated he felt that no apology was due for his directing 
the attention of the Central Board to the que’stion of soil erosion in 
Ceylon, especially as regards the erosion whicli takes place on tea estates 
and particularly on small-holdings of tea. He painted out liiat at the last 
meeting of this Board there were two interesting and instructive speeches 
by the Chairman and the Director of the Tea Researcli Institute, and that 
though the latte'r briefly outlined what the Institute was doing in. this 
connection, he did not consider tlie whole problem was receiving the atten¬ 
tion it merited. The evils to which he referred and the eifects of erosion 
on tea could be seen by driving from Ganipola to Kadugannawa via 
Peradeniya. The appearance of much of the tea in the vicinity of the 
road was perfectly appalling and though it was a tribute to the tea plant, 
it was no matter of congratulation for the country’s agriculturalists that 
the state of affairs should exist and be allowed to continue unchecked. 
He stated that he was not for a minute deprecating the work of the Tea 
Research Institute, a body which !iad proved itself of immense assistance 
to those who had availed themselve.s of the facilities offered. He maintained 
that more attention and intensive work should be focussed on soil erosion 
in tea, and that the best advice on manuring and tea manufacture was 
not going to possess its greatest value when proprietors were losing their 
capital in the shape of soil. He referred to page 54 of the Report of 
the Committee on Soil Erosion where from the figures given, he calculated 
that lor every pound of tea which leaves the Island, the Mahaweliganga 
exports from 4 to 5 pounds of C'eylon’s most fertile soil. He stated that 
he did not wish to labour the point or to overstate his case, but he deplored 
the fact that the matter should be allowed to fall into abeyance. The 
Soil Erosion Committee did an immense amount of hard work, their report 
commanded a great deal of interest and, at a joint meeting of the Estate 
Products and Food Products Committees (held on July 7th, 1932), the 
following resolution was passed: 

“That this Committee desires to place on record its great appreciation 
of the report of the Committee on Soil Erosion and recommends that 
the findings embodied in Chapter V should receive the earnest con¬ 
sideration of the Minister for Agriculture and Lands, particularly with 
regard to checking erosion on small-holdings of tea.” 

Mr. Gaddum then indicated that all would appreciate the fact that 
the Minister for Agriculture was a very busy man, but he had an Execu¬ 
tive Committee of this Board to assist him. Mr. Gaddum then submitted 
the following resolution for the conside'ration of the members present: 

“That the Central Board of Agriculture is of the opinion that its 
Executive Committee should consider ways and means of implementing 
partly or wholly the recommendations contained in Chapter V of the 
, Report of the Oommittete appointed to investigate the problem of soil 
erosion,” 
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Mr. James Forbes (Jnr.) formally seconded the resolution. 

Mr. Bruce Foote, in supporting the resolution, said he would like 
to state his views briefly on that aspect of the problem which concerned 
rubber estates. In its report the Committee of which he was a member, 
remarked that the effects of soil denudation in mature rubber were 
perhaps not so apparent as they were in tea. Speaking for himself, he 
said that if he were to re-write that report he would not include that 
statement. Five years of depression and the almost complete eradication 
of cover crops in rubber estates in the Low-country had brought many 
rubber estates to a most serious condition^ and it behoved them to try to 
see if they could not do something in the way of growing natural, covers. 
He would like to suggest, he said, that the Board should recommend to 
the Department of Agriculture that all agricultural officers, and more 
especially those whose duties brought them into contact with the small¬ 
holder, should try to inculcate in him the advantages of growing natural 
covers. Mr. Bruce Foote went on to indicate that there were in Ceylon 
138 species belonging to the family Kubiaceae ; in his opinion one of these, 
Schizostignui hirsuia^ was a most valuable ground cover which would grow 
in Shade that was too heavy for any species of tne Leguminosae : there were 
also other species belonging to the Kubiaceae whicn, he considered, ought 
to be encouraged. He hoped that the Department would agree to his 
suggestion that the use of natural covers should be impressed, upon small¬ 
holders. During the depression ne had noticed a number of small-hoidihgs 
well protected with a natural cover, but now mat times were improving he 
was grieved to see them returning to the cursed habit of clean weeding. 

Mr. T. Eden (Tea Research Institute) stated that he would like to 
take this opportunity of assuring Mr. Gaddum and the Board that the Tea 
Research Institute had no intention of taking umbrage at the remarks of 
Mr. Gaddum. He wished to explain, as this could not be dune at iengtn 
at the last meeting of the Board, exactly what the Tea Research Institute 
was doing with regard to small-holdings. When the question of what 
policy the Institute should pursue with regard to small-holdi.ngs was being 
discussed, it was felt by everybody on the staff* that what should be done 
was the preservation ol the soil and the conservation of its nutrient values. 
In all the work that their small-holdings officer did, this question of soil 
preservation came lirst. They had tried to introduce^ with some success, 
systems of reverse slope draining, which should prevent the enormous 
waste that went on when either drains were not dug, or dug in wro.ng and 
wasteful pattern. Recently they had instituted among small-holders a 
competition, giving them points for the various work on their holdings; 
these included the growing of green covers and the correct utilisation of 
drains. Any measure which the Boaid adopted to secure that soil erosion 
should not go on, with particular reference to the education of the small* 
holder, would receive he assured the Board, nothing but the whokf-bearted 
support pf the Tea Research Institute. 

The Chairman then mentioned that he had recently received a letter 
from Dr, Cramer, one of the leading authorities on tropical agricillturet 
]^ho had oome to the conclusion that the future of rubber in In4o*Clima 



and in Africa is very largely bound up with the fact that there it was 
planted on level land. He thought that the rubber planted on slopes in 
Ceylon from that aspect alone, and leaving aside the aspect of bud¬ 
grafting, would not be able to hold its own with rubber planted on levej 
lands, especially in Indo-China. These, the Chairman said, were serious 
statements coming from an authority like Dr. Cramer. It shows the 
view that such a man holds of the part that soil erosion plays, and it 
is a warning of the great importance of taking all possible precautions 
that we can to control soil erosion. 

The Chairman further expressed agreement with Mr. Gaddum that 
the aspect presented between Gampola and Kadugannawa was a very sad 
one indeed. He commented on the difficulty presented by the “sugar 
cone” type of hills found towards Gampola^ where the soil readily moves 
down the sides of the cone and was exposed to the force of the elements 
from every quarter. It afforded a very serious warning of the soil erosion 
that was going on in the Island. 

Mr. Montague Jayawickreme then enquired whether the Land Com¬ 
missioner could be advised to provide for due measures against soil denu¬ 
dation before the alienation of any land. 

Mr. Huntley Wilkinson thereupon pointed out that on page 40 of the 
Report of the Committee on Soil Erosion relative to small-holdings, it 
was stated that the Forest Committee had adopted the recommendations 
of the Estate Products Committee of the Board of Agriculture regarding 
the alienation of land with a steep slope and fixed the maximum slope at 
45 degrees. The Committee noted that the 45 degree rule had been 
included in the amended regulations relating to sales and leases of Crown 
lands. 

Mr. John Horsfall expressed agreement with Mr. Gaddum and since 
the question of alienation had been raised drew attention to the small¬ 
holdings in his side of the country (Uva) where there were a very large 
number of more recent age than those in Gampola or Kadugannawa. He 
indicated that in a general way the latter had virtually lost all their soil 
and that something should be done to see that new holdings were secured 
against denudation by making provision in ne^v leases to save what soil 
already existed rather than concentrating efforts on trying to save what 
liad gone. 

Mr. Huntley Wilkinson enquired what notice had been taken of the 
1 ecommetidation of the Committee that observations should be made of the 
passage of silt in the Mahaweliganga at Gannoruwa. 

Dr. A. W. R. Joachim, in reply, stated that these investigations had 
been discontinued after a period of two years. The records had been 
productive of definite maximum and minimum figures and as the con¬ 
tinuance of the investigations was not productive of more information 
the matter was not pursued. 

Mr. Bruce Foote asked whether officers of the Agricultural Depart¬ 
ment were specially deputed tp advise and suggest measures of soil con¬ 
servation to small-holders, in the same way as the Tea Research Institute 
were doing. 
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Thef Chairman replied that every Agricultural Instructor working in a 
tea growing district had instructions in this respect. The problem was 
not as easy of solution as at first sight it might appear. The tendency 
of many smallholders to leave more grass than was good for the tea was 
one of the aspects of the problem. In such cases the small-holder had 
to be advised to effect some measure of clearing, but it was very difficult 
to lay down any hard and fast rule. The Agricultural Instructors, how¬ 
ever, could be relied upon to give useful advice. 

Mr. Bruce Foote intimated that his question concerned rubber rather 
than tea; grass, he said, did not grow under rubber, but there were certain 
natural covers which ought to be encouraged. Since the resumption of 
tapping and cultivation in the Low-country, the small-hoider had shown 
the most active interest in denuding his soil of the valuable ground covers 
which conserved it, and he considered that some steps should be taken to 
persuade small-holders to desist from this practice. 

Mr. Huntley Wilkinson then observed that grass cover in lea would 
not be so harmful if only the cultivator could be persuaded to adopt a 
system of deep forking. 

The Chairman then indicated that the practice of denuding rubber land 
of valuable ground cover was not confined to small-holdings and that 
serious clearing also took place on large rubber estates. 

At this stage the motion proposed by Mr. Gaddum and seconded by 
Mr. James horbes (Jnr,) w^as put to the meeting and was carried 
unanimously. 

Mr. F. E. Megget then advised the Board that District Agricultural 
Committe'es should be informed of the discussion and the resolution and 
that they be invited to help the Central Board in achieving the epd in 
view. 


Mr. Wace de Niese raised, the question as to whether it was outside 
the scope of the Board to suggest the introduction of an ordinance which 
would make it impossible for anyone to open new areas without first 
acting on the advice of an expert of the Agricultural Department. He 
conceded tliat one objection might be the possibility of its being a burden 
on the small-hoider, but if it was conducted on the right lines the objec¬ 
tion more or less disappeared. 

Mr. Gordon Pyper stated that he considered that the suggestion by 
Mr. Wace de Niese was one that might be left to the Executive Committee 
of the Central Board. 

The Chairman considered this would meet the case. With regard to 
the advice of Mr. Megget, he reminded the Board that it included a member 
of every District Agricultural Committee, who as a member of the Central 
Board, would receive a copy of the minutes. In addition he proposed to 
-swl a copy of the minutes to the Chairman of each District Agricultural 
X]ommittee who would naturally see that the attention of the members 
was drawn to this point. Mr. Megget agreed to this. 
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Mr* John Horsfall suggested that a copy of the minutes should also 
be forwarded to all officers of the Agricultural Department; they had an 
agricultural officer on their District Committee, but if copies of minutes 
were specially sent to them the recommendations of the Board would carry 
greater weight. 

The Chairman expressed his willingness to adopt this suggestion and 
added that he was always mindful of things of this sort. Kvery Divisional 
Agricultural Officer received from him notes on siu h matters to which they 
were asked to give special attention. 

Mr. Huntley Wilkinson referring to the point raised by Mr. Wace de 
Niese directed attention to the recommendation of the Soil Erosion Com¬ 
mittee that legislation should be introdut'ed only after educative and 
advisory methods were still found to be unsatisfactory. 

BRANDING OF CATTLE AND THE ABOLITION 
OF ALL CATTLE LICENSING . 

The Chairman in introducing the subject, staled that the matter 
arose out of a meeting of the Divisional Agricultural Staff at which 
Mr. Oawford ((iovernmeni \'elerinary Surgeon) was present, and that 
it was really at the request of the Staff of the Department that the subject 
w^as brought before the C'entral Board. The Agricultural Staff, both the 
Instructors as well as the Divisional Officers, were very keenly interested 
in all problems of the (Ountryside, and he did not think that he need 
assure? the Board, as head of the Department, that he and his staff were 
only too pleased to re('eive from anyone, suggestions of value which would 
tend to the agricultural welfare of the Island. The points that were being 
brought up by Mr. Crawford had already been the concern of the Agri¬ 
cultural Department and wCre such that they really requiied serious con¬ 
sideration. 

Mr. Crawford indicated that this agenda item really dealt with two 
separate subjects, namely branding and licensing; they were no doubt 
related and the law ('oncerning each of them was contained in one 
ordinance, namely, the Cattle Ordinance of 1898. It w^ould simplify 
matters, he thought, if the two subjects were considered separately to 
begin with and he W'ould first take up the question of branding. 

There are, he said, three distinct classes of branding practised in 
Ceylon, namely, the branding of the communal or village number as 
required by law, the branding of private or caste marks by the owner, 
and the branding by Vederalas and others to record treatment for diseases. 
All three classes involve the burning of marks on the skin usually by a 
red hot iron, although in some cases chemicals are employed. It is 
obvious, therefore, he said that branding causes pain and suffering to the 
animals and damage to the hides. Pain is caused at the actual moment 
of branding and during the subsequent healing of the wounds. The degree 
of pain varies with the size of the brand and the length of time the hot 
branding iron is held in contact with the skin. The suffering is often 
increased by the wounds being attacked by maggots and crows during 
the process of healing, This, of course, is much more likely to happen 
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when the brands are extensive and deep. There can be no doubt whatevefi* 
that branding is objectionable* both on grounds of humanity and in view 
of the economic loss caused by damage to a valuable article of commerce, 
namely, cattle hides. If it is at all possible it should be abolished. 

Branding of cattle, said Mr. Crawford, is probably more prevalent in 
Ceylon than in any other country in the world and for many years past 
the question of abolishing it has been raised from time to time. In spite 
of this the practice still continues, being held to be justified on the follow- 
ing grounds: 

The Police maintain that without the village brandy cattle thefts 
would be much more numerous and convictions much more difficult to 
obtain. They state that cattle theft often leads to more serious crime such 
as assault and murder. 

Tbe cattle owner claims that it is necessary that he brands some mark 
on his cattle so that hel may be able to identify his property. 

Tlie Vederala claims that the grotesque patterns which he burns all 
over the unfortunate animal’s body are befneficial in that they bring about 
the cure of disease and invigorate worn out animals. 

To take the police point of view, it is not claimed that the branding 
of the village number has completely succeeded in stopping cattle theft. 
Indeed he said I understand that recently such thefts have increased. 

The village number does not make it possible to identify any indivi¬ 
dual head of cattle*; it only makes it possible to know the district from 
which it came originally. * The Police authorities state that the village 
brand prevents systematic theft of cattle which is said to have been 
common at one time; cattle being driven from one Province or District 
to another for sale, 

A question which suggests Itself is why is it necessary to have special 
laws and regulations for preventing theft of cattle? Why is the ordinary 
law for prevention of theft of any article of property insufficient? To 
his mind, he said the answer to this question was to be found in the way 
in which cattle, especially village cattle, are commonly kept in Ceylon. 
They are not cared for or tended in any way. Turned loosed to find their own 
food they wander far away from their owner’s premises. The owner may not 
see them for days on end. In many cases he never houses or feeds theftn. 
Indeed, particularly in the North-Central Province, etc., he felt sure that 
the only time some owners cfver handle their animals is when they are 
captured to have the brands affixed. In other words he neglects his 
animal and cfxposes them' to risk of theft, risks to which he would not 
expose his other possesions. 

Goats are not branded yet one seldom hears of the theft of goats, the 
reason being that goats are more carefully watched. They are herded 
during the day and driven into pens or houses at night. 

Agaiin the law exempts from branding cattle of imported breeds or 
those descended from imported cattle. Thefts of such cattle seldom occur 
again because they are cared for by thrir owners. 
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To his mind, he continued, brandinj^ of cattle encourages the 
owners to neglect them. Surely it is reasonable to expect the owner to 
take some care to protect his own property ? On account of the owner’s 
neglect a large proportion of village cattle are practically useless. Tbey 
are so wild they cannot be handled, to I'atch them is almost as difficult 
as catching wild animals. When caught they arc so obstreperous that 
they cannot be trained for work without preliminary starvation and ill- 
treatment. If sold the purchaser has an extremely difficult task in 
removing them and they lose condition markedly during their journey. 

If any improve'ment of cattle in Ceylon is to be obtained the owners 
will have to abandon their system of neglect. A method which might 
force them to pay more attention to their animals and take greater care 
of them would be to abolish branding and let them understand that if 
cattle aref lost as a direct result of the owner’s neglect they need not 
expect much help from the police. 

Of the three classes of branding, wdiich he had mentioned, the branding 
of the village number was the least objectionable, both on humane and 
economic grounds. The size of the brand is limited by law so that the 
area of the skin damaged is restricted. 

Branding of private or caste marks is done in Sinhalese or Tamil 
characters. These characters are intricate and to make them legible they 
are traced as large as possible, as a rule, covering* the greater part of the 
right side of the animal’s body. 

They are not ideal for branding and are often very difficult to deci¬ 
pher. They cannot be done by means of branding stamps but are traced 
free hand with a piece of bent iron nxl. One character can easily be 
altered into another. It had frequently been his experience when it was 
necessary to check these brand marks, to find great diversity of opinion 
as to what the characters actually were. They are therefore by no means 
an infallible method of identification. 

As regards branding for curative purposes, it can be staled with con¬ 
fidence that the branding of complicated patterns on various parts of the 
body as a cure of systematic disease is useless. In the case of cefrtain 
local conditions particularly affecting bones or joints branding of the actual 
affected part may be of some value. For opening chronic abscesses or 
cauterising sinuses or unhealthy sores, the use of the hot iron can be justi¬ 
fied as an efficient method and one productive of good result. 

In his opinion the use of the hot iron should be confined to such local 
conditions and the branding of elaborate patterns covering a large area 
*of the body prohibited. 

In summarising the question of branding Mr. Crawford stated that 
branding is painful and damages the hide. So common is damage from 
branding in Gey Ion hides, that complaints have been received from manu¬ 
facturers of leather in England who ask if something cannot be done to 
prevent this damage. 
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Branding of the village number is compulsory under the present law 
for all cattle and buffaloes of pure Ceylon breed. Other breeds are 
exempt. This type of branding probably does help to prevent theft, parti¬ 
cularly wholesale cattle lifting. The necessity for it arises largely from 
the way in which cattle are neglected by their owners. 

Identification of individual cattle by branding owner’s initials, etc.» 
in Sinhalese and Tamil characters Is not an efficient method and causes 
great suffering and much damage by reason of the largo areas of skin 
involved. Branding for cure of disease' is justified only in a very restricted 
type of disease, namely, local chronic inflammatory conditions affecting 
bones and joints and as a means of opening abscesses or cauterising sinuses 
and unhealthy wounds. 

I^assing on to the question of licensing, Mr. Crawford gave details 
of the elaborate system by which no cattle could be sold or removed 
from a district unless the owner had a voucher. These cattle vouchers 
are issued by the Headman and a fee has to be paid. In brief the system 
is as follows: 

Certain Headmen are authorised to issue vouchers. They are supplied 
with books of printed and numbered vouchers and counterfoils. The 
voucher is quite an elaborate document. The regulations state that the 
Headmen can issue a voucher only when the vendor and vendee or donor 
and donee with witnesses produce before him the animal which is to be 
sold or gifted. 

On the voucher he must enter a description of the animal, namely, 
colour, age, kind, sex, peculiarities and brand marks. 

Name and residence of seller or donor. 

Name and residence of per.son receiving. 

Whether animal was born in the fold of seller or if not how acquired. 

Description of previous vouchers if any. 

Village where the animal was kept before transfer. 

The place to which it is to be removed. 

Date of voucher and place executed. 

Signature of seller or donor. 

Signature of person receiving. 

Signature and name of attesting- Headman, 

Names and signatures of the witnesses. 

The fee payable to the Headman is, according to law, fifty cents, but 
it is usual to pay Re. 1/. 

The Headman shall not execute a voucher in any case. 

(a) In which the animal is not produced before him. 

(b) In which the vendor or vendee is not before him. 

- (c) In which the owner is a minor or person of unsound mind (in 
? which cases the persons are referred to the Chief Headman of 

the District.). 
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(d) In which he has any reasonable doubt that the vendor is the 
bona-fide owner. In such cases he refers the parties to the 
President or Chairman of the Villag'e Committee for adjudica¬ 
tion, 

(e) In which the previous certificate in favour of • the seller is not 
produced. 

(f) In which the description and brand marks of the animal do not 
agree with the voucher. 

(g) in which the vendor produces no certificate and is not a resident 
of the district. 

Other regulations state that if an animal dies^ is lost or disappears, 
the voucher must be returned to the Kachcheri. 

It is an offence to be in possession of a voucher for which one has 
not the corresponding animal. 

Even before a sale is completed if an owner wishes to remove his 
animal in order to sell it at some place beyond the jurisdiction of the 
officer appointed to issue vouchers he must obtain a voucher. This is 
the case of an animal born in the owner’s possession or acquired by inheri¬ 
tance. When the animal is acquired by purchase it cannot be removed 
out of the district without a permit for removal from the Headman 
for which a fee of 25 cents is charged. 

Enough has been said, Mr. Crawford continued to show that the regu¬ 
lations are elaborate and the business of selling or removing an animal 
for sale is of some complexity, indeed in his opinion they are so 

elaborate that they constitute a real hindrance to trade in cattle. The 
cattle owner is very much in the hands of the Headman. The Headman 
appointed to issue vouchers may live some miles away, yet to comply with 
thef regulation the owner, the purchaser and two witnesses must take 
the animal to the Headman. At the end of their journey they may find 
the Headman is not at home or is occupied with some other matter. 

Should the parties by ill-chance happen to be out of favour with 
the Headman he can raise many obstacles and delay the issue of a voucher 
indefinitely. This system on the face of it is very likely to lead to bribery. 
The counterfoils or duplicates of the vouchers are returned to the 

Kachcheri by the Headman when he has finished a complete book but 
there is no systematic check at the Kachcheri. 

One would think that an advantage of this system would be that 
in case of necessity, as for instance, when investigating the incidence of 
disease, it would be possible by means of the vouchers to trace an animal 

back through its various owners to its place of origin. But this is not 

so as he had found in several cases. The voucher does not contain a 
record of the various owners’ hands through whose hands an animal has 
passed- Each transaction involves the execution of a fresh voucher and 
by the time an animal has passed through two or three owners’ hands it 
is quite impossible to get any record of its previous movements. When 
discussing branding, he had mentioned that imported or crossbred cattle 
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were exempted from branding- with the communal number. In spite of 
this* one finds more often flhan not cattle of these breeds, especially 
those bred by kanganies and labourers on Up-country estates are branded 
with the village numbers. He was informed that they are so branded 
because the Headman would refuse to issue a voucher for sale unless 
the brand be affixed. In this way the voucher system renders of no avail 
the exemption expressly stated in the branding regulations. Such a cum¬ 
bersome, and indeed, one might almost say vexatious, system does not 
as far as I know exist in any other country in the world. It cannot fail 
to have the effect of discouraging interest in cattle breeding. 

Many efforts have been made in the past to develop cattle markets 
and fairs but they have all failed. One of the reasons which has been 
assigned for their failure is opposition by Headmen. When all the sales 
take place at one centre all the fees for vouchers go to one Headman 
instead of being distributed among sieveral. It is easy to raise obj(*€- 
tions to these regulations and difficult to see what real benefit they are 
to the community at large. 

In conclusion, both branding and licensing regulations have a restric¬ 
ting effect on cattle dealing in Ceylon and branding is objectionable on 
humane and economic grounds. If they can both be abolished so much 
the better. If it is felt that they cannot be abolished, can they be modified 
in any way? 

Possible; courses which suggests themselves are: 

(a) Abolish both branding and Ihe voucher system. 

(b) Abolish the voucher system and regulate branding, so that only 

such branding as is absolutely necessary is permitted. The size 

and position of the communal brand is governed by the regu¬ 

lations. Why should. not the size and position of private and 
caste marks and medicinal brands be also regulated so as to 
avoid unnecessary suffering and damage to hides. 

Mr. Bruce Foote said that he was very ignorant of the subject of 
cattle, but he should have thought that it would be possible to brand 
cattle on the hoof and the horn. 

Mr. Crawford replied that the objection to this was that it was not 
permanent, as the brand mark wore out after a time. Mr. Wace de 
Niese asked whether there were not a system of tattooing which was 
practised in Japan. 

Mr. Crawford said that tattooing was largely used on pedigree stock 
in England. In fact, they used it themselves in Colombo, but it did not 
serve its purpose in the case of country people, because before an animal was 
identified it had to be caught and its tattoo mark on the ear examined. 
The need to catch an animal before it could be identified militated against 
the gcsneral use of tattooing as an identification measure. 

Mr, Rolf Smerdon said that Captain Sturgess had introduced soipc 
fluid which on being painted on the animal, permanently destroyed the 
hair and was an effective identification. He read recently in the press 
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that some chemical, which smelt like creosote had been found which only 
burnt off the hair and destroyed the outer cuticle of the hide. He enquired 
whether Captain Sturgess’ method was still in use. Mr. Crawford indi¬ 
cated Uiat this was a very ingenious method and one that was still prac¬ 
tised, it was an excellent nietliod in competent hands but if badly handled 
it would cau.se just as much damage as direct branding. Mr. Wace de 
Nie.se then stated that the Low-Country Products Association had some 
time ago at the instance’ of Sir Marcus Fernando brought up this question 
of the abolition of branding, and a resolution had been passed to the effect 
that Government Agents should be asked if they could not issue instructions 
that the branding of cattle should be conducted with as little severity as 
possible. Sir Marcus had been of the’ opinion, he said, that excessive 
branding caused not only disfigurement of the hide but that it endangered 
the life of cows in calf. Many of the Government Agents replied to the 
effect that branding was absolutely net'essary, but from Mr. Crawford’s 
paper it seemed to be clear that this view was inspired by the Headmen 
of the country, to whom the branding and the issue of cattle licence's were 
a source of income. 

A little time back, continued Mr. Wace de Niesc, a London leather firm 
wrote to the S.P.G.A. forwarding at the same time a horrid sample of dis¬ 
figured hide. Tbe firm said that this sort of hide only came from Ceylon. 
He did not know whether the Board or its Executive Committee would 
be in order to move that the Ordinance be so amended as to make it 
possible that every owner of cattle should keep a stock book and enter 
there'in the number of head of cattle he owned. When he wished to sell 
any, he could go to the Headman and for a small fee — say ten cents — 
get the nec€?ssary voucher. This of course would mean that the cattle 
would have to be more closely looked after, and that pasture lands should 
be provided. He was almost sure from the trend of things that such 
facilities were imminent. He claimed that his suggestion, if carried out, 
would be an efiVetive check against offences with regard to cattle. 

Madukande Dissawa feared that the abolition of branding was not 
feasible in districts like the Wanni, where tattle were let loose to graze 
at will. It would need considerable reorganization of village life and con¬ 
ditions, involving a change in the very habits of the villagers themselves, 
if branding of cattle were to be abolished — and the change could not be 
effected under a period of years. 

The Chairman then read a letter he had received from the Honorary 
Secretary of the Dumb Friends’ League wishing it to be brought to the 
notice of the meeting that the present method of identification was crud 
and unnecessary. He also pointed out that the Agricultural Department 
had considered the subject of cattle breeding and cattle licenses and it was 
the consensus of opinion among the staff that nothing but improvement 
would be effected to the cattle of the Island if all forms of licensing and 
branding were abolished. It would make more people take more care 
of their cattle and not let them roam about. If the cattle of the country 
were to be improved they had to be stall fed and not be allowed to pick 
up a precarious diet. If cattle were stall fed and not allowed to roam 
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about th^re would be an immediate improvement for those that were not 
worth keeping would not be fed and might be allowed to roam at large; 
they would eventually in the process of evolution disappear. 

Continuing, the Chairman said that as regards branding, some guidance 
was required from a humane point of view; it might certainly be res¬ 
tricted. The method of tattooing was practised on the Farm School in 
Petadeniya, on calves. This was a very useful method on animals that 
were well cared for and could be caught, but as Mr. Crawford had 
pointed out it was a difficult means of distinction or identification in the 
case of the wild or semi-wild village cattle where one of the difficulties 
of the problem was that it was sometimes necessary to ret;ognise . an 
animal'in the field from a distance. Similarly, branding of the hoofs and 
the horns of animals was only applicable to those well tended because 
the owner was able to see when the mark was wearing out and required 
to be renewed. From a humane point of view some substitute for 
branding was necessary and from an economic point of view a change 
was certainly desirable since it would result in a great improvement in 
the value of the hides and in an almost immediate improvement in the 
condition of the cattle. 

With regard to licensing he regretted that Mr. Harrison-Jones or 
some other Government Agent had not expressed their views; no defence 
had been put up for the system practised by the Headmen. Mr. Harrison- 
. Jones said he feared he could not say very much on the subject, because 
he had not gono fully into it until the Government Agents had definite 
instructions from the Veterinary and Agricultural Departments. “He could 
could say with regard to licensing and the efforts that are being made 
to facilitate the transfer of cattle, that a start had just been made in the 
North-Western Province by the institution of two cattle fairs. One of 
these should have been working in January^ but possibly owing to the 
influence of Headmen it did not come into effect until July. He had no 
doubt that the Headmen were opposed to any progress in this matter, 
and that they wished to keep to the old system, h may be that they are 
conservative but probably it is because they make a small legitimate pro¬ 
fit out of it. He thought that from the trouble they take over those 
vouchers they fed justified in not being satisfied with fifty cents. It is 
not a thing that can be done in a few minutes, and the Headman naturally 
wants something more. Of course if ever they are discovered taking more 
they were severely dealt with. There were large numbers of very 
inferior cattle he felt, which had to be reduced before attempting any 
improvement in the breed. “ Mr. Harrison-Jones was understood to say 
that in order to facilitate the transfer of cattle from the North-Western 
Province they had actually to transgress the regulations. In his view the 
regulations, as at present, ought to be abolished or certainly altered. In 
pewnt of fact he himself had made a suggestion to this effect in June last 
■W^ben reporting on the question of cattle branding to the complaints of 
ieaither merchants in England that the system practised in Ceylon spoiled 
t|e bides for the market. He, too, felt that villagers would take more 
eiW of their cattle if they did away with the present regulations affectitig 
ifraiijifer and removal So far, he had not been able to get things 
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but there was now a Veterinary Station at Nikaweratiya and when this 
was in full swing one ought to be able to say if the big change contem¬ 
plated could be effected. It was also a question whether the change 
should be confined to some districts or whether it ought to be of general 
application in the Island. 

Mr. J. W. FcJrguson then spoke. He said he came from a district 
where practically every acre of land was cultivated and the cattle were not 
allowed to wander about for grazing but were stall fed. On the estate 
in his charge there were some eighty head of cattle, a large proportion of 
which W€fre sent up to Talawakelle, from dairy farms in Colombo, when 
they ran dty. The position of the office of the Aratchi of the district was 
on one of the most dangerous bends in the road to Nuwara Eliya. There 
was no place whatsoever for an animal to be housed and he had s6en 
cows and their calves tied by the roadside for as long as twenty-four hours 
at a time waiting for the Aratchi, while he was away on some other busi¬ 
ness. Mr. Ferguson himself had been approached by a number of resi¬ 
dents in the district to see if something could not be done to alter this 
state of affairs but even the Aratchi could not help. .The cattle were 
brought to his office for vouchers, from the Agras and Pundaluoya way, 
distances of 14 and 17 miles. These hardships, he said, must (Xintinuc 
so long as the regulations remain unaltered. He then proposed that in 
the opinion of this Board all branding and licensing of cattle should be 
abolished. This proposal was seconded by Mr. Wace de Niese. 

Further comments were then made by Mr. Rolf Smerdon and Mr. E. 
E. Megget, the latter indicating that so far as the province of Sabaragamuwa 
was concerned the resolution was not applicable to t'ondilions as they 
existed at present and permits for removal were still considered necessary. 
He doubted whether the village areas were at present in a condition for 
such a drastic change as the one suggested. 

Mr. J. W. Ferguson then apologised for having moved the above 
resolution and intimated that he had been a member of the Board of 
Agriculture for so long and he had forgfotten he was there that day as 
a visitor. 

Mr. Bruce Foote slated that he would like to propose the resolution 
suggested by Mr. Ferguson wdth the amendment that branding be confined 
to horn and hoof. 

Mr. Wace de Niese then proposed Mr. Ferguson’s resolution as 
originally drafle'd, whereupon Mr. Ferguson suggested that if carried the 
proposal niight be restricted to those areas wdiere there was no pasture 
land and no need for branding as a means of identification. 

On the suggestion of Mr. Wace de Niese, the Board unanimously 
decided to forward for nomination the name of Mr. J. W. Ferguson in 
place of Mr. C. E. A. Dias, who was away from the Island. 

Mr. E. E. Megget, reverting to the question of cattle branding and 
licensing, advised that in a<k)pting the resolution, the Board should 
recommend that for a start its operation should be definitely confined to 
those areas where they knew for certain it could be worked with success. 
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Mr, Rolf Smenion second€d the resolution proposed by Mr. Wace de 
Niese on the Chairman pointing out that this had not yet b^en done. 

Mr. Huntley Wilkinson suggested a compromise, namely, that brand¬ 
ing should be optional. 

Mr. S. M. K. Madukande, Oissawa prof>osed that branding should be 
abolished only in those areas where local usage and conditions permitted 
its abolition. 

The Chairman enquirefd who was to decide. 

Gate Mudaliyar A. E. Rajapakse declared tliat it was necessary to 
differentiate between the conditions in the Low-<'ountry and those Up- 
country. He said that from his twelve years’ experience in the Negombo 
Urban District Council he realized what an important factor branding was 
in the idefntification of cattle. If there were any disparity between the 
description given and the marks on the animal the Medical Officer of 
Health refused to pass it for slaughter. 

Mr. Wacc? de Niese observed that the resolution might be adopted and 
left in the capable hands of the Ministry. 

Mr. Sri Pathmanathan agreed with Mr. S. M. K. Madukande, Dissawa, 
particularly in its application to the Wanni District of the North-Central 
Province, where the villager would not be capable of understanding the 
stall feeding of their cattle and the other changes in the situation. 

Mr. Arulambalam considered that it would not succeed in Jaffna. 

Mr. E. E. Megget suggested the postponement of a decision until 
the Government Agents had expressed an opinion and the District Agri¬ 
cultural Committees had met and indicated their views on which the Hoard 
could base their recommendations and conclude the matter at the next 
meeting. 

The Chairman considered that the situation could best be met by 
qualifying the resolution by Mr. Wac'c de Niese, which would permit of 
its operation being regulated as conditions permitted. That the Board 
should express an opinion and leave the matter of putting it into practice 
to the Executive Committee of Agriculture and Lands. In reply to a 
further query the Chairman indicated that, if it were passed, the resolu¬ 
tion would be forwarded direct to the Ministry. 

Mr, C. Arulambalam proposed an amendment, which was seconded by 
Mr. S. M. K. Madukande, Dissawe, that the Board should refer the question 
to all the District Agricultural Committees in the Island before coming to 
a decision. 

This amendment was put to the meeting and was lost. 

The qualified original motion proposed by Mr. Wace de Niese and 
seconded by Mr. Rolf Smerdon — *‘That in the opinion of this Board steps 
should be taken that all branding and licensing of cattle should be abo¬ 
lished*’ — was put to the meeting and carried. 
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CITRONELLA OIL RESEARCH AND EXPERIMENTATION 

The Chairman called upon Mr. Montague Jayawickreme to open the 
discussion on this item on the agenda. 

Mr. Jayawickreme proposed that in view of the fact that practically 
no research has been done in the manufacture and production of Citro- 
nella oil in Ceylon, this Board is of opinion that the Department of Agri¬ 
culture should establish an Experimental Station purely for citronella 
research in the Southern Province. 

He pointed out that Ceylon exported some 1,400,000 lb. of Citronella 
oil, the greater part of which came from the Matara District and that fhey 
had no experiment station which dealt with this crop in the Southern 
Division. He suggested that an Experimental Station be established in 
that division for carrying out research work on the following line's : Seed 
plants as against ratoons; the use of green manures; the question of low 
and high shade; cropping periods; the? selection of high geraniol yielding 
strains; replanting periods; the introduction of more up^ to date stills; 
the use of coke burners as against spent grass fuel; the* optimum pressure 
for distillation; and the thickness and breadth of condensing tubes. 
Mr. Jayawickreme indicated that he did not mean that all these items 
should be dealt with at once but that they should receive attention as this 
was possible. He asked the’ Agricultural Department to modify its policy 
in this connection and to start an experiment station for research on a crop 
that was a chief industry in the Matara District and a minor agricultural 
industry of the Island. The prevention of adulteration, he said, had no 
great significance to-day as the market had so atlapted itself to it that 
the Schimmel test definitely allowed a ^'cntain percentage of adulteration 
in some oils, depending solely on the nature of the oil. Most buyers 
paid no premium on unadulterated oil and would rather have oil up to the 
Schimmers test. Of late certain foreign buyers had favoured the purchase 
of oil according to the geraniol percentage and he w^as convinced that the 
popularising of high geraniol strains was a step in the right direction. 
Most buyers, he said, were of the opinion that Java oil fetched higher prices 
because they had higher geraniol yielding strains. The “Java maha- 
pengiri” oil had a higher geraniol content and fetched six cents more per 
pound, while ithe “lena-batu“ variety gets ten cents below’ the market price. 

Mr. Sri Pathmanathan, in seconding the resolution, said that the Agri¬ 
cultural Department was in an excellent position to help the industry, 
which in the past had brought a great deal of prosperity to the Southern 
Province. It had now fallen on evil days and the price which last year 
was about Rs. T60 per pound had now fallen to 65 cents resulting in the 
peasant cultivators being in a sad plight. He had occasion to visit in 
Southern Europe, particularly Southern France, the factories of merchants 
who bought citronella oil from Java and Ceylon. Java was Ceylon’s most 
serious competitor; in fact, on the Continental market they had a very poor 
opinion of the Ceylon product because of its low geraniol content, which 
was about 68 per cent, as compared with the 80 per cent, for Java oil. 
The Dutch in this, as in many other instances^ had superior mefthods of 
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cultivation. They had an excellent Agricultural Department, their labora¬ 
tory experiments and scientific research were far superior to ours. 
Further, they had a keener selection of the grass, which was distributed 
to the peasants and by their superior methods of cultivation, they had come 
to occupy a prominent position in the Continental market. 

The Agricultural Department had always, and quite rightly, taken a 
great d€al of interest in the major products, — but it was now incumbent 
on them to take an interest in the minor products, so that they might 
bring prosperity to the peasant. 

Mr. Wace de Niesc said that when the L.C.P.A. took the matter up 
they found that Ceylon Citronella suffered badly by comparison with that 
of Java owing to its being so heavily adulterated with kerosene, and it was 
dihicult to prove adulteration even by the Schimmel’s test. He suggested 
improvement of the strain by the introduction of selected grasses from 
java. 

Tbe Chairman said he could assure Mr. Jayawickreme and Mr. Pathma- 
nathan that the need for doing something for the Citronella industry had 
been the concern of the Director and the Officers of the Department for 
a long time. The problem was very much more difficult than at first sight 
it appeared to be. Time was limited and he could not at the present 
metering go fully into the question, but Dr. Joachim, the Agricultural 
Chemist, could tell the members much about it — this would have to be 
postponed for the next meeting. With regard however, to the suggestion 
that the improvement of local strains could be effected by the introduction 
of superior Java grasses, it was his view that it would cause more ruin 
than anyithing else to the 'industry. The grasses were of two different 
species and there was a demand for the oil separately, but the demand 
for a mixed oil would not exist at all. Hf? would like to add that the 
Department welcomed discussion and was only too delighted to hear what 
could be done to improve the industry. 

Mr. Huntley Wilkinson suggested, as there were several agenda items 
which they had not dealt with, that a further meeting be held in two 
months’ time; this sugg-estion being supported by Mr. Rolf Smerdon, the 
Chairman promised to give consideration to that fact and see what could 
be done in the matter, but he directed attention to the rules that had been 
passed at the last meeting. 

In reply to several further queries, the Chairman promised that all 
agenda items that were not completed should be included in the agenda 
for the next meeting, which might be considered as an adjournment of 
this meeting. The meeting was then adjourned sine die. 

W. C. LESTER-SMITH, 
Secretary,, 

Central Board of Agriculture. 
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TEA RESEARCH INSTITUTE 
OF CEYLON 


ISlinutcs of the' Moulin^ of ihe Foard of the Tc'a Research Institute 
of Cevlon, field in tlie V’ictoria Commemoration Fuildinfj^s, Kandy on Friday, 
the 14lh September, 1934, at 3 p.ni. 

Prcsoil. —Mr. |as. h^orbes (|nr.), (C'hairman), the Director of Agficul- 
ture, Messrs. R. (1. Coombe, M.S.C'., D. H. Kotalawala, M.S.C., B. M. 
Selwyn, C. K. Hawe-;, D. 'V. Richards, j. I). Hoare, R. A. Sharrocks, 
A. \V. L. 'I'lirner (Se'cretary), S. C. Bissel (Ac'cmintanl) and by invitation 
the Ai'ting* Direnior, r.R.I. (Mr. 'J'. Kd(*n) and the V isiting Ag-ent (Mr. l.V\'\ 
Ferguson). 

Ahsoit .— rile Hon'ble the Financial Secretarv, Col. T. G. Jayewardene, 
\M3., M.S.C’., and Mr. J. C Kelly. 

1. Notice calling the Meeting was read. 

2. 'flu* Minutes of the Meeting ef th(‘ Foard of the I’ea Research 
Institute of Ceylon, belli on the I4th July, 1934, were confirmed, with the 
following' alteration : Ih Experimental Sub-Ci inmittee, item (c) by substitut¬ 
ing- the word “breaking” for “bearing". 

3. MEMBERS OF THE BOARD OF THE T. R. I. 

Announced tliat Mr. K. L. hVaser having icsigned from the Board 
on tlie 10th Aug-ust, the C^eylon Estates Proprietary Association had nomi¬ 
nated Mr. R. A, Sharrocks to fill the vacancy. 

The Chairman welcomed Mr. Sharrocks to the Meeting and said that 
he would like to thank Mr. Fraser for having served cn the Board. 

4. SENIOR SCIENTIFIC STAFF OF THE T. R. I. 

(a) Director, T.R.L — Dr. Roland V, Norris .—The Chairman reported 
that the Director proceeded on 6^ weeks’ leave and Mr. T. Eden took up 
duties as Director until his return on the 7th October. 

(h) Entomologist — Mr. C. B. R. Ki)ig .— I'he Chairman stated that 
as mentioned in Circular No. A. 15/34, dated tlie 31st July, Mr. Redman 
King had accepted the post of Entomologist. He was due to return on the 
18th December but had applied for an extension until 'the 3rd February, 
1935. This extension of leave was required to enable him to carry out 
some tests with improved forms of spraying apparatus, which he is endea¬ 
vouring to have made for use in Nettle (irub experiments. No additional 
cost would bo incurred. 

This application had been circulated to the Board and approved. 

This was confirmed. . 
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(c) Plant Physiologist — Mr, F, R, Tuhhs .—The Chairman said that 
this Qjlicer was prcceeding on leave on the 31st October, 1934, and was 
due to return on the 3rd August, 1935. His leave would actually expire on 
the 6th August, but owing to the ship arriving three days later he had 
applied tor three days extra leave. 

This was agreed to. 

5. HALF-YEARLY REPORT OF THE SMALL- 
HOLDINGS OFFICER 

rhe Chairman announced that copies of this Report had been sent to 
each,member of the Board on the 24th August, 1934. 

Mr. Hoarc suggested that as the F'ield Assistant at Calatura was not 
full occupied every day of the week he might visit the small-holdings in 
the adjoining areas. 

The Cluiirman said that they were going to extend the small-holdings 
work and he thought that this might be left over till the Director's return. 

The Ac'ting Director agreed that the field experiments at (ialatura 
did not now occupy the full lime of an Assistant, and he thought that it 
would be a good idea to go into the matter with Mr. Tubbs when Dr. Norris 
returned and see how they could fit in this very excellent suggestion of 
Mr. Hoare. 

The Chairman’s proposal was agreed to. 

The Meeting terminated with a vote of thanks to the Chair. 

A. W. L. TURNER, 

Secretary, 
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DEPARTMENTAL NOTES 


COPPER EMULSION 


G C)PIM!-R emulsion has been found to be a satisfactory sprJiy solu¬ 
tion and is claimed to have certain advanlaj^^es over Bordeaux 
Mixture. 'Fhe copper in the emulsion is in a much finer state 
of division than in Bordeaux Mixture and consequently remains 
in suspension for a considerabU^ leni^^lh vA time. I'nlikc 
Bordeaux Mixture the emulsion spreads well and leaves no unsightly deposit. 
Satisfactory Bordeaux Mixture is not easy to prepare, in Ceylon owing* to the 
<litficulty of obtaining good lime and c'opper emulsion is a (heap and efheient 
substitute. 

(ireat care should be taken to weigdi aci'urately the copper sulphate 
(b!uestt)ne) and soft soap used in the preparation of this emulsion. An 
excess of copper sulphate results in 'the formation of a stii'ky green precipi¬ 
tate which destroys the emulsion and too much soap will cause spray injury 
to the plants, ft is essential also to use only soft water (water which 
lathers easily with soap) in the preparation of copper emulsic n. 

METHOD OF PREPARATION 

'fhe following method is suggested for preparing 4 gallons of spray 
solution w'hich can conveniently be prepare^I in a clean kerosene tin. 

SoUitiou A .—Soft soap 13 ozs., water 2 gallons. 

SoIutio7i B ,—Powdered bluestone (copper sulphate) 2\ ozs., water 2 
gallons. 

Solntiou A .—Weigh out accurately 13 ozs. of soft soap into a conveni¬ 
ent receptacle (the cover of a biscuit tin is excellent) and place this with 
the soap in the kerosene tin. Do not try to .scraix* (dT the soap into the 
tin as part of the .soap will be lost owing to its sticky nature. Soft soap 
does not dissolve very readily in oold water and the process ('an be hastened 
by dissolving the soap first in a pint or two of boiling water. When the soap 
has dissolved make up to 2 gallons with clean cold water. In order to 
be sure that the soap has dissolved completely it is best to dissolve it as 
well as possible the day before it is required and to leavt^ it overnight so 
that it is thoroughly dissolved before the capper sulphate is added. Remove 
the tin on which the soap tvas weighed when the soap is dissolved. 

Solution B ,—Bluestone (copper sulphate) is usually sold in large 
crystals or lumps and should be finely powdered before use. M'eigh 
accurately 2^ ozs. of the powdered bluestone and dissolve it in a bucket 
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containiag* 2 gallons of water. Phis solution must net be left for long 
in the bucket or chemical reaction will set in and both the bucket <'ind the 
solution will be spoiled. If available, a wooden tub or an earthenware jar 
is preferable to a galvanized bucket for the copper sulphate solution. 

Pour the copper sulphate solution (B) slowly into the kerosene tin 
containing the soap solution (A) at the same time stirring the latter con¬ 
stantly. It is very important to pour the copper sulphate solution into 
the soap solution and not vice versa — otherwise the sticky green precipitate 
will form and spoil the solution. 

Soap solution will keep indefinitely as will copper sulphate solution if 
it is in a copper, glass or earthenware container. If, therefore, regular 
spraying is contemplated, cx:)ncentrated solutions of soft soap and copper 
sulphate may conveniently be kept and diluted befere use. Care should 
be observed in estimating quantities to be used. 

C'opper emulsion if properly prepared shoiiUl be a thin, even, opaque 
liquid of a prde turquoise blue. 


CORRECTION NOTE 


In the paper on “I'urlher noie's on Ca('ao disease in the Dumbara Valley, 
1933” published in the August number of The Tropical A i>ricultuHst 
pp. 78-86, the abstract o( Kade'n’s paper to whi('ii reference was 
made and from which quotations were cited was publislied in the 
Review of Applied Mycoloc^yy A'///, p. 221, 1934. 1’he author regrets 
that he omitted to mention this in his paper 
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ANIMAL DISBASB RBTURN FOR THE MONTH 
ENDED 30 SEPTEMBER, 1934 




No. of 






Province, i^c. 

Disease 

Cases up 
to Date 
since 

Fresh 

Cases 

Reco¬ 

veries 

5 

? 

Bal¬ 

ance 

Mo. 

Shot 



ian. 1st 



Q 

111 




1933 







Rinderpest 



... 


... 

• •• 

Western 

Koot-and-moutli disease 
Anthrax 

653* 

26 

650 

2 

1 

... 

Rabies (Dogs) 

12 

... 




12 


Piroplasiiiosis 


... 


... 

... 

... 


Rinderpest 

Koot-and-moulh disease 

664 

’7 

642 

22 

... 

... 

Colombo 

^fnnicipality 

Anthrax 

Rabies (Dogs) 
Haemorrhagic 

9 

4 

3 

... 

9 

... 

*4 


Septicaemia 

... 


... 



• •• 


Black Quarter 

... 



... 




Rovine ruberculosis 


... 

... 





Rinderpest 



... 



too 

Cattle Quarantine 

Foot-and-mouth disease 

11 


la 

1 


... 

Station 

Anthrax 





* 



(Sheep ^ Goats) 

245 

23 


245 


... 


Rinderpest 

Foot-and-mouth disease 

71 

1*7 

71 

... 



Centra! 

Anthrax 

Bovine Tuberculosis 
Rabies (Dogs) 

\0 

4t 

•-* 

1 

7 

2+ 


Rinderpest 





... 

... 

Southern 

Foot-'ind-mouth disease 
Anthrax 

159 


159 

... 




Rabies (Dogs) 

' 2li 



1 


i 


Rinderpest 

‘ '"144 ■ 

_ 

47 - 

"93 1 


8 


Foot-and-mouth disease 

28 


28 



... 

Northern 

Anthrax 

• •• 

... 




... 


Black Quarter 

Rabies (Dogs) 



•'* 



... 


Rinderpest 

... 

... 

1 114 


1 


Eastern 

F'oot-and-mouth disease 

134 

20 

’2 

; 18 

... 


Anthrax 

.... 

... 

... 

... 

... 



Rinderpest 

Foot-and-mouth disease 

95 


94 

1 

1 — 

... 

North-Western 

Anthrax 

Rabies (Dogs) 

36§ 

1 

1 i 


15 ' 


21 


Piroplasmosis 




1 ^ ' 



North-Central 

Rinderpest 

Foot-and-mouth disease 

1 


13 

! ”44 
* ... 1 


“6~ 


Anthrax 








Rinderpest 

j 

... 

282 

1 



Uva 

Foot-and-mouth disease 
Anthrax 

289 

... 


... 

... 



Bovine Tuberculosis 

1 _! 

... 


*1 


... 

_ 


Rinderpest 

Foot-and-mouth disease 
Anthrax 

: 

23 

256 

... 

1 



Sabarafsamuwa 

Piroplasmosis 

Haemorrhagic 

23 


i 

20 




Septicaemia 

7 

3 

... 

*8 


Rabies (Dogs) 

8 

2 

.M 


... 


• t04 fresh cases occurred during August, not 25. + I case in a dog. t Includes 1 
slaughtered at Kandy Slaughter House. II1 case, a cow. § Includes 2 cows and 6 jackals. 
G.V.S. Office, M. CRAWFORD. 


Colombo. 13th October, 1934. Government Veterinary Surgaon. 
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METEOROLOGICAL REPORT, 

SEPTEMBER, 1934 


station 

I 

Temperature 

Hun idity 

Amount or 
Cloud 

Rainfall 

Mean 

Maximum , 

Dif¬ 

ference 

from 

Averaite 

Mean ' 
Minimum i 

Dif¬ 

ference 

from 

Averafte 

ft 

Q 

OS 
•i: a 

Zs 

.s c 

1 

o 

E 

c 5 It 

Difference 
j from 
Average 

1 


6 


o 

0 


% 


Inches 


Inches 

Colombo 

85-6 

+ 0-6 

768 

+ 01 

74 

88 

69 

273 

10 

- 

422 

Puttalam 

87-4 

4-16 

78 0 

+ 05 

68 

82 

4*5 

0 

0 


1.70 

Mannar 

87-J 

- 1*1 

78'6 

0 

75 

82 1 

37 

0 

0 

- 

no 

Jaffna 

8S-8 

+ 0-4 

793 

+ 0‘8 

80 

87 

3 6 

0 

0 


2 79 

Trincoinalee - 

93-9 

+ 28 

77-1 

+ 05 

61 

78 

4 8 

1-28 

7 

- 

306 

Batticaloa 

89-5 

-0'2 

76-4 

+ 0-8 

65 

82 

S‘0 

r66 

5 


1 03 

Hambantota - 

86-8 

4-0 9 

76'4 

+0-9 

72 

86 , 

3*9 

077 

4 

- 

2*32 

Galle 

83-4 

4-0-8 

776 

+ 12 

80 

86 

4 8 

2 94 

12 

- 

5*27 

Ratnapura 

88'5 

4-l'8 

73-3 

-0 3 

70 

95 

6*6 

412 

15 


1085 

A^pura 

94-5j 

4-4'9 

75 9 

+ 14 

54 

^6 

6 2 

0 

0 

- 

311 

Kuriinegala - 

91-8 

4-5-4 

7S‘2 

+ V2 

57 

82 

61 

0*09 

2 

- 

577 

ICandj^ 

86-8 

4-38 

69 5 

+ 0 2 

62 

85 

5 0 

0*58 1 

6 i 

- 

5'43 

BaduUa 

88-6 

4-3-4 

63-0 

-09 

54 

94 

4'2 

0*55; 

4 i 

- 

295 

Diyatalawa - 

79-9 

+ 2-1 

S9'8 

- 1-2 

54 

80 

50 

1*96 i 

5 1 

- 

205 

Hakgala 

72-3 

+ 49 

570 

+ 0*3 

68 

83 

4-6 

0*64 

12 1 

- 

5*54 

N^Eliya 

69'2 

+ 26 

52-7 

-07 

74 

88 1 

6*6 

1161 

17 1 

- 

776 


'I'lie rainfall clurini^ ScpU'inber has again boon in deficit over almost 
the whole Island, only an occasional station in the east reporting* slight 
excess. Deficits were most nhtrked on the south-western slopes of tlie 
hills, and in the adjoining low-country, where September totals are usually 
heaviest. 'I'hc only appreciable areas reporting monthly totals of over 
5 inches w^'re the (iinigathena Pass and districts to the south of Ratnaj)ura, 
while only one station, CJonapenigala, with 12 02 inches, repi)rtcd a monthly 
total of over 10 inches. No tain was reported from a majority of stations 
in the northern half of the Island. 

riie usual south-westerly barometric gradients and monsoon winds 
continued during the month. Rainfall in tlie south-wa\st of the IslamI was • 
fairly wide-spread, though not generally heavy, from the 4th to the 8tli, the 
14th to the 16th, and the 20th to the 25th, while thunderstorm activity 
was somewhat in evidence in the east, particularly during the first half of 
the month. 

1‘emperatures were generally above average, particularly inland day 
temperatures, wdiile humidity and cloud were in deficit at most stations, in 
many cases markedly so. Barometric pressure was alK>ve normal in the 
west and below normal in the cast, giving a stronger souith-westerly gradient 
than usual. Wind strength w as generally above normal, and south-w^esterly 
in direction. 

A hailstorm w^as reported from Diyatalawa on the 24th. 

H. JAlifiSON, 

Sup4t.. ‘ . 
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EDITORIAL 


AGRICULTURAL REPORTS 


I T is an unfortunate thing that the collation and compilation 
of the results of experiments relating to the crops of a 
country are a task of such magnitude to the compiler 
and printer that the annual agricultural reports of most 
countries including our own, are not often available before the 
autumn of the following }ear. Such reports are now coming 
to hand. All seem to record one thing in common, a period of 
depression for the commodities of their countries. Whilst 
agriculture in the more highly developed countries may be 
largely concerned with a straining for an increased yield of an 
ultimate extra few bushels or pounds as a possible attainment 
from their crops, the perfection of mechanism for carrying out 
more economfcally the tillage of the soil and the improvement 
of the livestock have of necessity to be simpler attainments for 
others. This is so often overlooked by those with but a 
cursory acquaintance with agricultural problems. 

The comparison of accomplishment in countries where 
labour is highly efficient and correspondingly costly, where 
capital is available and where horses and mechanical power 
prevail with conditions existing in a land with a lower paid 
peasantry, and, often therefore of a less capable man-power, 
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aided only by mamoty and buffalo or ox drawn implements is not 
of much value because the standards used for measurement are 
not of the same order. 

One country has developed and the other is developing 
with regard to certain lines, but even then the condition is rarely 
entirely such that either country cannot show the other .soine- 
thing it has not attained. We find to-day some problems 
common to both categories. There is an intensive application 
of -vegetative methods of propagation in horticulture, and 
a great consideration paid to the problems of soil types and 
their influence upon the nutrition of man, beast and plant. 

I here is a quickening in the use of manures and the evolving of 
economical systems of manuring. The value of quality as 
opposed to quantity has been forced to the fore by competition 
in the world’s market even if not necessarily so by a curtailment 
of production. In a land like our own where agriculture has 
proceeded along but few lines attention must be given to what 
may often appear simple things, the cheap or even free supply 
of pure seed and planting material, extensive and laborious 
testing of [)ossibly suitable crops from which it can never be 
expected that more than the odd one will emerge in the end, and 
the inculcation of the necessity to keep animal and plant pests 
under control by a people indifferent owing largely to a lack of 
knowledge. We are'struck at times in the great increases of 
crops that are, or could be, largely produced bv ourselves and we 
may be correspondingly depressed by the smallness of achieve¬ 
ment of our own efforts. We eagerly look to see if any clue 
can be found to a new product that might suit our own environ¬ 
ment and be a possible addition to what we already hav^:. 







Plate 16. 

A root cutting, which produced roots and shoots in field conditions 
during two summer months (June-July). 
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VEGETATIVE PROPAGATION OF 
THE TEA PLANT—rCon/Jj 

PROF. T. K. KVARAZKHELIA. 

rm: tea research institute of 'ehe vssr. 

OZURCIETI-ANASENIJ, CEOROLA, VSSR. 

PROPAGATION BY CUTTINGS 

Experiments on propagating tea hv eiittings were hewun in 
1928. There were tested both stein and root euttines. 

Root cutlinos were tested in the open, heinjir obtained 
either by means of uncoverin<r a part of the roots of a tea bush 
and separating* them from the [)arent |)lant or by means of 
digging out a tea l)ush and rutting its roots into pieces 7-10 cm. 
long, burther ex|)(‘riments showed that with a well pre[)ared 
soil and optimal moisture content there may’ lie used root 
cuttings but 1 cm. long. A tea bush in dependence with its 
age and vagour may yield 20-1 BO root cuttings 10 cm. long. 

I'he 7-10 (an. long cuttings were then sorted according to 
their diameter into thi('k (diameter 2 cm. and more), middle- 
sized (diameter—1 cm.) and thin (diametm* less than 1 cm.). 
200 cuttings of each group were tested in every variant of the 
experiment. They were planted at the distance of 20 cm. 
from each other, the soil being pre[)ared in the usual way. rhey 
were not watere^d. In summer the soil was h(^ed and weeds 
removed in the usual way. We used to plant them between 
May 10 and June 20 and always obtained good rootage in 1^ 
or 2 months after planting (Plate 16). 

Thick cuttings gave the best results, namely 52-73 per cent, 
of rooted plants while thin cuttings gave but 9*5-18 per cent., 
and middle-sized cuttings gave 37-45 per cent, of rooted plants. 
In 2-6 months after rooting either in autumn or in spring voung 
bushes were transplanted into the field. Every year .some 
bushes were dug out and their roots examined. It was observed 
that the development of their root system depended upon the 
way in which they had been planted — horizontally or vertically. 
In the first case the roots spread near the surface of the earth, 
in the second they developed to a greater depth. In both cases 
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after two or three years (in dependence from the soil condi¬ 
tions) some horizontal roots changed their direction, which 
became more or less vertical, and penetrated deeper into the 
soil. 

Experiments on propagation by stem cuttings wefe carried 
out in hot4iouses and solar propagators. There have been 
tested four, three, two and single eye cuttings and buds, such 
as are used in summer budding under the bark into a T shaped 
incision. All of them produced roots. There were tested cut¬ 
tings of different ages, of one and two years old shoots, of shoots 
of the current year, hardwood, semi-hardwood and green cut- 
tings, as well as cuttings of different types: with leaves, with 
one half of a leaf, without leaves, mallet cuttings, heel cuttings, 
split cuttings. (Experiments showed a feeble rootage of cut¬ 
tings without leaves and therefore in further experiments this 
type of cuttings was excluded). Each variant of the experi¬ 
ment was carried out with 200 cuttings. 

Plucking shoots with 3 leaves (Plate 17) gave but 6-10 
per cent, of rooted plants in comparison with .semi-ripened and 
ripened cuttings and were excluded after having been tested 
3 times. 

Green of semi-mature cuttings rooted as follows: 

(a) green cuttings with 4 eyes & entire leaves 31-46% 

(Plate 18). 


(b) 

do. 

3 do. 

48-5-65% 

(c) 

do. 

3 eyes and a leaf, 

54% 

(d) 

do. 

2 eyes and entire 

leaves 38%. 

(e) 

do. 

2 eyes and a leaf. 

42-5-59% 


(f) 1 eye green cuttings with a leaf, 54-5-62-5%. 

(g) green buds with a leaf. 35-58-5% 

Brown mature cuttings of shoots of the current season, not 
older than one growing season, rooted as follows: ' 

(a) brown cuttings with 4 eyes and entire leaves 66-70% 

(Plate 19) 

(b) do. 3 do. 55-56-5% 

(c) do. 3 eyes and a leaf, 63-80% 

(d) do. 2 do. 44-5-62% 

(e) brown single eye cuttings with leaves, 44-5-62% (Plate 20) 
"'(f) buds of brown shoots with a leaf 33-6% (Plate 21) 






A with h^iir f\fs an<l fntirt' lta\ t*s 

















Plate 22. 

J'ea cuttings with callus, but without roots. 














Plate 23. 

One year old tea bush, j^rown t^ut of stem cuttinjfs. 
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.Cuttings made of older shoots do not root as well, the per 
cent, of rooted plants being the lower, the older are the shoots. 
Mature brown cuttings of the current year’s growth gave the 
highest per cent, of rooted plants; .semi-mature (green) cuttings 
gave a lower per cent, of rooted plants. The percentage of 

rooted plants was the lower, the younger' were the shoots of 

the current year’s growth. The plucking shoots with three 
leaves gave the lowest per cent, of rooted plants. Buds of 
green shoots, (the same as are u.sed in budding), gave a higher 
per cent, of rooted plants (58*5 per cent.) than buds of hard¬ 
wood shoots (33'5 per cent.). Two years old mallet-cuttings 
with leaves gave a higher per cent, of rooted plants (19-27 per 
cent.) than cuttings of the same age with leaves but without 
mallet. Heel cuttings with leaves gave a higher per cent, of 
rooted plants (23'5-32 per cent.) than those with leaves, but 

without heel. 1 here were tested mallet and heel cuttings of 

2 and 3 years old shoots, those of younger shoots not having 
been tested. Later on testings of mallet and heel cuttings were 
excluded from the programme of experimentsi as having no 
practical importance. 

Experiments on propagation by cuttings were carried out 
in hot-houses and propagators of unsatisfactory types, where 
both the moisture and the temperature of the air underwent 
considerable Huctuations. ITe sand for the experiments, 
though taken from the seaside, was not sufficiently washed and 
purified of organic admixtures, thus the medium in which the 
cuttings were grown was not a sterile one. The technical 
workers were unexperienced and they often changed. The 
author of the present paper was engaged in other works and 
could not pay sufficient attention to the work on the vegetative 
propagation of the tea bush. Due to these unfavourable 
conditions the per cent, of rooted cuttings belonging to the same 
type underwent considerable fluctuations; 16-80 per cent. 
Nevertheless a great number of experiments (about 100,000 
cuttings) brought to notice a certain tendency of one year 
old cuttings to root better than older cuttings. Among 
one year old cuttings the ripened (the brown) cuttings root 
better than the green ones. On the contrary, buds of green 
shoots root better than those of brown ones. In dependence 
bn favourable or unfavourable conditions for rootage, a tea 
cutting, after having produced a callus (Plate 22) may remain 
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alive for a very long time (3, 5 & C months) without dryinor or 
withering if the sand is sufficiently moist and the temperature 
does not fall below a certain minimum. With optimal moisture 
and temperature such cuttings produce roots. 

Young {plants, grown out of cuttings were transplanted into 
the field. Tho.se, transplanted directly from pots gave 70-80 
per cent, rootage; when first transplanted into a nursery and 
later on into the field they gave 1)0-100 per cent, of rooted 
plants; young cuttings, with temler roots, transplanted directly 
into the field gave 40-67 per cent, of rooted [ilants. Rooted 
cuttings, transplanted into the field gave a vegetative season’s 
growth as follows: (1) with stable manure: 14-16 cm. the number 
of lateral .shoots, 4-30 cm. long, lieing 4-6, (Plate 23). (2) 

without manure: 15-30 cm. the number of lateral shoots, 
2-12 cm. long, being 3-8. 

Cuttings with primary roots, transplanted into the field on 
June 25, 1932, produced a normal root system and normal 
shoots by October 30, 1932, i.e., in four months’ time (Plate 24). 
Two years later, by June 25, 1934 their root system was 
still stronger, the roots were thicker and penetrated deeper into 
the soil. It did not differ from the root system of tea bushes 
grown out of seeds. IMate 25 shows the development of the 
root system of a 2 years old tea bush grown out of a one year 
old ripened (brown) cutting with 3 eyes. The small active' 
rootlets and the deep reaching roots (marked with a cross) were 
torn off in digging out the bush. 

We planted tea seeds at the same time as buds in order to 
compare the rate of their growth. 'lea plants grown out of 
cuttings and even those, grown out of buds, do not fall in tl:eir 
development behind plants grown out of seeds. Plate 26 
represents tea seedlings (26a) and tea plants grown out of buds 
(26b) planted in spring and dug out and photographed the same 
year in summer. 

On June 25, 1932 we planted some rooted cuttings and 
buds into pots filled with earth, which consisted of an upper 
humus'layer and sand. Four months later, on October 30 
the roots of the plants were washed and showed a vigorous 
development of small active rootlets. Plate 27 shows such 
a plant grown out of a one year old cutting with three eves? 
The roots of plants, grown in pots continued to increase both 





Plate 25. 

'Vhv root system of a two years old tea bush, j^rown out 
of one year old ripened cutting with three eyes. 

X. I'he points at which the deep reaching roots have 
been broken. 



Plate 26. 

l ea plants of the same at^e. 

(a) (irovvn fuit i)f seeds 

(b) drown out of buds. 

X. d'he point where the taproot was broken in dig^in^-. 












Plate 27. 

1'he root system of a (aie year old cutting- with three eyes, trans¬ 
planted into a pot with a good soil. The rooted cutting was trans¬ 
planted on June 25, 1932 and the roots washed on Ocioher 30, 1932 
when this photograph was taken. 







Plalr 28. 

'I'h(‘ root sysliMii of n one year okl tea busli i^row n 
out of a out* year okl cutting with three eyes. 
Rootl'd rut tint's w'ere transplanted lai June 2S, 
1982 and the plant diitj out and the roots washed 
on June 25, 1933. 



Plate 29. 

Onf year old tea bush, grown out of a rooted 
hud in a pot with good soil. 
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in their total mass and in their length and thickness, they 
stopped their growth only in winter, during the resting period 
of the tea plant. A year later on June 25, 1933 another set of 
plants were washed and proved to possess roots as shown in 
Plate 28. 

Rooted buds (Plates 21 and 26b) in pots with the above 
described soil, possessed at the end of the year a root system 
as represented in Plate 32. The same development of roots 
is obtained when rooted cuttings are planted in a nursery, where 
the soil is rich in humus. When transplanted into the field 
100 per cent, of plants, possessing such roots take root, while 
one year old insufficiently branched roots give a high per cent, 
of failures. 

Our experiments lead to the following conclu.sions: 

(1) All sorts and varieties of the tea plant may be propaga¬ 
ted by root and stem cuttings. 

(2) In the open ground propagation by root cuttings gives 
the best results. Thick cuttings (2-3 cm. thick) 7-10 cm. long, 
root better than thinner ones. The thinner and shorter are the 
cuttings, the lower is the per cent, of rooted plants. 

(3) Stem cuttings and buds (parts of a shoot) root best 
in sterilized and well aerated soil (.sand) with optimal moisture 
content of both the soil and the air (up to 100 per cent.) and 
optimal temperature (25-30'^C). The observance of the above 
conditions in the open air is difficult, therefore in the open 
ground we obtain a lower per cent, of rooted cuttings than 
under cover. 

(4) Ordinary hot-beds like those used for seedlings of 
vegetables are quite sufficient for a good rootage of tea cuttings. 

(5) The age of the cutting influences its producing roots. 
The highest per cent, of rooted cuttings is obtained with cuttings 
of shoots of the current season’s growth. The older are the 
cuttings (2, 3 and more years old), the lower is the per cent of 
rooted ones. Hardwood (brown) cuttings root better than 
semi-hardwood (green) ones. Plucking shoots give the lowest 
per cent, of rooted plants. Buds of green shoots root better 
than those of hardwood (brown) shoots. 
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(6) The removal of half the blade of the leaf diminishes 
its transpiration and favours rootage. Both the removal of 
the whole blade (stoppage of assimilation) and keeping it 
intact (strong transpiration) diminish the per cent, of rooted 
cuttings. 

(7) The greater are the fluctuations in the surrounding 
conditions (temperature, moisture, aeration), the slower is the 
process of rootage; the nearer they are to the optimum, the more 
rapid is this process. Cuttings with a callus but without roots 
may' live a very long time, rooting slowly in dependence of the 
fluctuations in the condition of the surrounding medium. For 
instance in 2'5 months after planting 38 per cent, of cuttings 
are rooted; in 4 months — 52*5 per cent, (in relation to the 
original number of cuttings); in 5-5 months — 76 per cent., in 
6 months — 80 per cent. 

(8) The per cent of rooted tea cuttings corresponds to that 
of many other trees and bushes, which are propagated by cut¬ 
tings, and is quite acceptable from the practical point of view. 

(9) Propagation by cuttings and buds may be recom¬ 
mended for the purpose of selection of the high-yielding popula¬ 
tions of best varieties, for obtaining homogeneous planting 
material and creating homogeneous tea plantations. Absolutely 
homogeneous material, obtained from a single parent plant may 
be planted on experirnental plots, and the heterogeneity of 
experimental plots, and even of plants grown jn pots, may be 
thus avoided. 


{To be continued). 
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THE CULTIVATION OF TOBACCO WITH 
PARTICULAR REFERENCE TO CIGARETTE 
TOBACCO AND THE FLUE-CURING 
PROCESS 


S. J. F. DIAS, DIP. AGRIC. (WYE.), 
A.I.C.T.A. (TRINIDAD), 

ACTING PROPAGANDA OFPKTLR, 


DEPARTMENT OF AGRICULTURE, CEYLON 


T he following is an outline of the more important points 
in the cultivation of Tobacco in general but with 
special reference to Cigarette Tobacco and the Flue- 
Curing process. 


CLASSES AND VARIETIES 

Fobacco may be classified into three main classes: 


1. Cigar tobacco. 

2. Manufacturing tobacco (pip)e and cigarette). 

3. Tobacco cultivated for the production of nicotine. 

The cigar and manufacturing types of tobacco come under 
the species Nicotiana tobacum, whereas the third group belong¬ 
ing to the species Nicotiana rustica constitutes another class which 
is mainly grown for the production of nicotine and includes the 
Turkish tobaccos. 


CIGARETTE TOBACCO 

The following types are all bright leaf cigarette tobaccos 
suitable for flue-curing anti have been recommended for trial 
in Ceylon: 

1. Hickory Pryor. 

2. Virginia Bright Leaf. 

3. Jamaica. 

4. White-Stem Orinoco. 

5. Willow Leaf. 

6. Bonanza. 

7. Big Gem. 

8. Harrisons Special. 
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The latter type has been tried in Ceylon and proved fairly 
satisfactory in the Kurunegala District during the 1933-34 
season. 

SOILS AND CLIMATE 

Tobacco is a crop that is very sensitive to environment 
(soil and atmosphere) which plays an important part in deter¬ 
mining the type of tobacco to be grown, and the crop can only be 
grown in certain districts. Nearness to the sea is often a great 
drawback owing to the large amount of sodium chloride present 
which is reflected in the burning qualities and quantity of ash. 

Generally speaking a light sandy loam with a clay sub-soil 
is considered ideal for bright cigarette tobaccos, and the heavier 
types of soil for the dark and heavy bodied pipe and cigar 
tobaccos. Sandy soils with a clay sub-soil will retain fertility 
better than a sandy soil with a non-clay sub-soil. A clay sub¬ 
soil is considered essential for the successful cultivation of 
tobacco in the United States, and a good sub-soil is said to 
improve the tobacco both as regards quality as well as colour. 
In all oases it is essential that the soil should be well drained. 

Tobacco requires a moderate rainfall which should be fairly 
well distributed throughout the growing period and rather light 
during the maturing and harvesting periods. 

Excessive rainfall, especially at harvest time, seriously 
affects the quality of the leaf, making it thin and deficient in 
gums, tends to make the midribs coarse, and also renders the 
crop more liable to spotting disease. 

Planting out should be done in a season when the growing 
period could be completed in 5 to 6 weeks; and in tropical 
countries where two monsoons are experienced, the growing 
of tobacco should be restricted to the shortest monsoon period, 
say a season of 3 months' rainfall. Where no such season is 
present the planting may be <Ione to catch the late rains, thus 
allowing the crop to mature into the dry season. 

PLACE IN ROTATION 

Where tobacco is ■ cultivated in rotation with other crops 
it would be well to remember that it .should not follow a legu¬ 
minous crop, as excessive nitrogen does not produce good 
cigarette tobacco, nor should tobacco follow another Solanaceous 
crop in the rotation. Tobacco may follow a cereal crop, 
especially if the land is subject to eelworm infestation, as nearly 
jail cereals are immune to this pest; or tobacco may follow cotton. 
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SEED AND SEED-BEARERS 

The proper treatment of seed-bearers is essentia! where a 
farmer intends to carry out his own seed selection for subsequent 
crops. When the plants in the field are ready for topping {i.e., 
at the flowering stage) plants suitable for seed-bearers should 
be carefully selected and marked out. All side shoots with 
flowers are then removed with the exception of three flower 
clusters at the top giving a crow’s foot appearance. Finally all 
the leaves below the crow’s foot should be removed to a distance 
of eighteen inches to two feet if the whole, plant is allowed to’go 
into seed the seed is apt to deteriorate. Where more than one 
variety of tobacco is being grown it is necessary to prevent cross 
fertilisation, and the selected seeilheads should be bagged before 
the flowers ojren; and as the flower-stalks elongate it will be 
necessary to raise the bag. (Any strong paper bag will answer 
this purpose). I he seed pods should be harvested as soon as 
they turn brown and be allowed to dry in a cool dry room. After 
this the plump pods should be selected and the seed shaken out 
by nipping off the tips. The seed is then dried in the cool, and 
stored in bottles until required. If imported seed is to be used, 
such seed should preferably be grown in seed plots in the first 
instance, and the seed thus procured from the first generation 
should be used for planting out the fields in the next season. 

NURSERIES 

Nurseries should be established according to local condi¬ 
tions and should be well sheltered, well drained and accessible 
to water. As regards size of seed bed required; a 100 square 
yards seed-bed will plant 5 acres of tobacco. Three beds each 
yards wide and 27 yards long will provide the necessary 
requirements. The soil should be well stirred and then steri¬ 
lized by burning some brushwood on the soil surface. The ash 
should be well incorporated into the soil. The seed-beds should 
not exceed 5 inches in height, and drains 18 inches wide 6 inches 
deep should be provided between the beds. 

SOWING SEED-BEDS AND SEED REQUIREMENTS 

Tobacco seed is exceedingly small, some 300,000 to 400,000 
seed going to an ounce, and when sowing, the seed should be 
mixed with some dry sand or ash so as to insure even distribution. 
As regards the quantity of seed required, heaped tablespoons 
of seed will be sufficient for .sowing 100 square yards of seed-bed. 
All the seed-beds should not be sown at the same time, and it is 
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best to sow at intervals of two weeks or so and to make 2-3 such 
sowings. The seed should be lightly broadcast and pressed 
down with a smoothing board and then watered. A watering 
can with a fine rose should be used. Covering or shading the 
seed-beds is not absolutely necessary, and in humid countries 
too much shading induces “damping off” disease and makes the 
seedlings leggy. The seed-beds should however be sheltered 
from wind and heavy rain, and in the early stages the young 
seedlings may be shaded with cadjan thatch over a bamboo 
framework; and this shade should be gradually reduced as the 
seedlings get larger and stronger. The seed should germinate 
in from a week to ten days. 

MANURING THE SEED-BED 

Two pounds of nitrate of soda well dissolved in 50 gallons 
of water make an excellent tonic for growing tobacco plants in 
the seed-bed. Sulphate of ammonia may be used in the same 
proportion, and is possibly the more preferable of the two as 
there will be less danger of scorching the leaves; and sulphate 
of ammonia does not leech so quickly from the soil as nitrate 
of soda. The latter is also apt to force the plants too much. 
If superphosphate is used, it should be applied before the sowing 
of the seed. 

PREPARATION OF LAND FOR PLANTING 

After the preliminary tillage operations such as thorough 
ploughing and harrowing have been completed and a good tilth 
obtained, the land should be ridged, the usual distance between 
the ridges being about 3 feet. 

MANURING 

Crops too highly manured with nitrogen do not produce 
good cigarette tobacco; and for this reason, as stated earlier, 
leguminous crops in a rotation should never be followed by 
tobacco. 

A complete mixture containing; 

8 per cent, available Phosphate 
3 per cent, available Nitrogen 
6 per cent, available Potash 

has been found satisfactory for tobacco. The fertilizer should 
be applied in the furrows 3-4 days before transplanting; the 
ridges are then split and the land left alone for 3-4 days. The 
rlast operation will produce a new set of ridges with the fertilizer 
';bdpw them. ' 
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TRANSPLANTING 

Transplanting should be done when the plants are 6-9 weeks 
old and not later than 9 weeks as by then the stems are usually 
too hard, and such plants fail to form a good root system. A 
good test to ascertain whether the plants in the nursery beds are 
suitable for transplanting is to take up a plant which is about 
6 inches high, and to bend the root ^ inch from the tip. If the 
root snaps, the plant is of a suitable age for transplanting, but 
if on the other hand the root just bends, the plant is considered 
too old and unsuitable. 

Short stocky plants are better for transplanting than leggry 
ones. Transplanting is best done on a cloudy day if possible. 
If the nursery beds are dry at the time of transplanting, they 
should be thoroughly watered before the plants are removed. 

At the time of transplanting the marker should be set at 
the correct distance of planting (i.e., distance between the plants 
in the row) and driven across the ridged land. When planting 
out. a depression is first made on the ridge where the marker 
has intersected it by pressing down the soil. The hole for 
inserting the plant is made in the depression, and the plant is 
then carefully inserted and watered immediately. Finally the 
hole is closed up. It is desirable in planting to have the ferti¬ 
lizer about 4 inches below the plant, and by planting out in a 
depression made on the ridge as indicated above the roots of 
the plant are brought within the required distance from the 
fertilizer. It is a sound practice when planting to bend over 
one of the leaves of the plant so as to cover the bud and 
to place a clod of earth on it to retain it in position. TTiis Avil! 
prevent the bud from drying off during the first few days after 
transplanting. 

PLANTING DISTANCES 

High quality leaf requires close planting between plants 
and rather wider spacing between the rows. Some common 
distances of planting tobacco are:— 

(a) 2 feet between rows, plants 2 feet apart 

(b) 3 ,, If If II II ■, 

^c) 3|, If II II 2 ,, ,, 

(d) 4 ,, ,, II „ 20 inches apart 

(e) 4 ,, ,, ,, II 2 feet apart 



in 


INTER-CULTIVATION AND AFTER-TREATMENT 

Surface cultivation between the rows after each rain is ideal. 
In practice, however, several surface cultivations should be 
g’iven during the growing period so long as this operation could 
be safely carried out without causing injury to the plants, and 
should cease when the plants are ready for topping. 

PRIMING 

When the plants are about 18 inches to 2 feet high it is 
usual to go round and remove the sand leaves and some of the 
bottom leaves up to a height of about 6 inches from the ground. 
These leaves are of little value, and u.sually harbour the spores 
of Frog Spot Disease of tobacco. Priming therefore reduces 
spotting by the removal of disease affected leaves, and 
also promotes aeration of the plant. All primed leaves should 
be collected and burnt. 

TOPPING 

The plants are said to be ready for topping when they 
have reached the flowering stage, and possess at least 8-1(1 good 
leaves. It is difficult to lay down a hard and fast rule with 
regard to topping, but generally speaking vigorously and 
healthily growing plants should not be top[)ed at all; but if 
topped, however, the suckers which grow from the leaf axils 
should be allowed to remain. Plants selected for seed-bearers 
are never topped. All poorly growing plants should be topped, 
usually at a height where the leaves are 5 inches broad. In the 
latter case all suckers should be systematically removed. The 
leaves are ready for harvesting from about 4-6 weeks after 
topping. 

PESTS AND DISEASES 

Tobacco is subject to a number of pests and di.seases, but 
only a few of the troubles commonly met with in Ceylon are 
mentioned in this article. The control measures 'and spray 
formulae suggested under , diseases are those recommended by 
the Mycological section of the Department of Agriculture, 
Ceylon. 

PESTS—STEM-BORER 

The presence of stem-borer in the field could be often 
detected by the poor growth of the plants, and in advhffced cases 
by a wrinkled appearance of the leaf bases. On uplifting open 
the stem the borer could be seen tunnelling within. Where the 
'jpest is bad measures to cheek its attack should be taken in hand 
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from a very young age, and consist of the cutting off of all 
apparently affected low leaves, leaving one or more of the sound 
suckers to shoot out and produce a fresh plant. All infected 
material thus cut should be collected, removed from the field, 
and burnt. In the case of severe infestations it would be a 
sound farming practice to remove and burn all tobacco stubble 
after harvest instead of ploughing such material into the land. 

DISEASES 

1. FROG-EYE DISEASE OF TOBACCO 

(Cercospora nicotianae) 

This is a fungus disease causing the spotting of the leaves. 
I'he disease is not so important in the case of chewing tobacco 
as it is on cigar and cigarette tobaccos. The disease occurs 
on the oldest leaves. Infection is brought about by spores of 
the fungus falling on the leaves. The spores can germinate in 
2 hours and infect the leaf. A week or so later the spots begin 
to appear, and 1-2 weeks after that, depending on the weather, 
spores are formed, and in this way the disease can spread 
throughout the entire crop. As regards control, overcrowding 
and excessive moisture should be avoided; the early priming of 
the sand leaves and lower leaves up to a height of about 6 inches 
from the ground when the plants are young and about 18 inches 
to 2 feet high will diminish infection considerably. The removal 
and burning of all infected .stubble after harvest is recommended, 
as this is likely to form a source of new infection. 

2. BACTERIAL WILT OF TOBACCO 

This disea.se can be recognised in the field by the wiUed 
appearance of the plant, and by the discolouration of the vascular 
tissue visible when the stem is split open. The disease is due 
to bacterial infection from the soil, and the bacteria responsible 
can only enter the plant through broken or wounded roots. As 
regards control measures avoid damaging the roots as much 
as possible in tran.splanting and by careless intercultivation. 
The control of Stem-borer and Eelworm will help in 
controlling wilt disease, as healthy plants are less liable to attack. 
Liming should not be done when this disease occurs as alkaline 
conditions are said to favour the disease; on the other hand 
manures that tend to make the soil acid are said to check the 
disease. AH diseased plants should be uprooted and burnt as 
soon as they are discovered. 
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3. MOSAIC DISEASE 

This disaese is classified as a virus disease, and may be 
identified in the field by the mottled appearance of the leaves 
and the darkening of the veins when the leaf is held up to the 
sun. The sap of the diseased plant is highly infectious. 
“Frenching” is the name given to a type of Mosaic where the 
leaves become long and thin. In the case of young plants 
immediate control measures are necessary, as the disease can be 
carried by hand as well as by insects. All infected plants should 
be pulled up and burnt as soon as detected. 

4. EELWORM 

Eelworm attack very often depends on the previous crop 
grown on the land. Nearly all cereals are found to be immune 
to eelworm, and therefore where land is subject to eelworm 
tobacco should always follow a cereal in the rotation. The 
practice of a bare fallow turned over periodically is also recom¬ 
mended as a control measure. 

GENERAL CONTROL MEASURES AGAINST 
TOBACCO DISEASES 

1. SEED 

The spores of the Frog-eye Disease of tobacco often adhere 
to the seed capsules and ultimately get mixed with the seed — 
hence seed treatment becomes necessary which consists of put¬ 
ting the seed in a muslin bag and soaking it in a solution of silver 
nitrate of the following strength: 9 grains silver nitrate to 1 
pint of water. The seed should be soaked in this solution for 
15 minutes, and then taken out and washed in six changes of 
running water. The treatment here recommended will kill all 
spores mixed up with the seed. 

2. SEED-BED 

The selection and preparation of the seed-bed is very 
important from the point of view of disease control. The same 
.seed-bed should not be used over and over again. The seed¬ 
bed should be sterilized by the burning of dry vegetable trash on 
the soil surface, and this will kill out such troubles as eelworm 
and Rhizoctonia solam (Damping off disease). The seed-beds 
should be raised so as to afford adequate drainage. 

3. seedlings (nursery DISEASES) 

Nursery plants 2-8 weeks old should be sprayed every week 
days as a measure of contSrql against Frog-eye Disease, 
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The spraying should be started before any signs of the disease 
appear. 

The following sprays are recommended: 

(a) BORDEAUX MIXTURE 

( 2 lb. Copper Sulphate 
•j 2 lb. Lime 
v40 gallons water. 

(8) B O U IS O L 

I oz. to 1 oz. Bouisol (fluid) to I gallon of water. 
] oz. of soft soap should be added to every 2 gallons 
of the spray as a sticker. The latter spray will also help 
in checking damping off disease of seedlings. Where 
the disease is severe it appears in patches in the nursery 
and in such cases every affected plant should be 
removed, and the patch freely watered with a solution 
of Jeyes’ Fluid — 1 oz. of the fluid to 1 gallon of water. 

4. TRANSPLANTED PLANTS 

Spraying is not practicable in the field, and all plants show¬ 
ing any signs of disease should he uprooted and burnt. 

5. HARVESTING 

The crop is ready for harvesting 60-70 days after trans¬ 
planting, and when the leaves gradually turn from <leep green 
to a yellowish green shade similar to the colour of a lemon when 
it is ready for picking. The whole plant may be harvested or 
single leaves picked as they mature. The latter system is 
preferable in the case of flue-cured tobaccos. Picking is done 
by hand and should be carried out every 5-6 days or once a week 
depending on the barn arrangements. A single picking over a 
5-acre field will fill a 16 ft. by 16 ft. barn. 

Leaves must if possible be harvested before any spotting 
appears, and badly spotted leaves should not be harvested. 
Green leaves or leaves showing vigorous growth such as appear 
on plants growing on ant hills, or leaves of plants too highly 
manured with nitrogen, should not be harvested for flue-curing 
as they will not produce a good cigarette tobacco. The presence 
of gum on the leaves at harvest is essential, and it is therefore 
inadvisable to commence harvesting immediately after rain or 
on a day following heavy rain. Harvesting should be done in 
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the. morning when the dew is still on the leaves. The harvested 
leaves should be removed to the barns as soon as possible, and 
should never be allowed to remain exposed to the hot sun for 
any length of time. If it becomes necessary to allow the leaves 
to remain in the field for some time, it is advisable to harvest 
with a small piece of stem attached which will help in preventing 
the leaves from wilting too much. Bruising or in any way 
damaging the leaves during harvest and subsequent handling 
should be avoided. Some sort of long basket might be used 
in the field for collecting and transporting the harvested leaves 
to the barn. 


(To be continued). 
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CHEMICAL STUDIES ON COMPOST 

MANURE 


A. W. R. JOACHIM, Ph.D., DIP. AGRIC. 
(CANTAB.), 

AGRICULTURAL CHEMIST. 

AND 


S. KANDIAH, DIP. AGRIC. (POONA). 

ASSISTANT IN AGRICULTURAL CHEMISTRY 


D uring the past eighteen months .several samples of 
compost manure prepared under the direction of the 
officers of the Medical Department from street refuse 
and night soil have been analysed in the Chemical 
Laboratory of the Department of Agriculture. A number of 
samples of compost prepared at various Departmental Experi¬ 
ment Stations or on private farms by the ordinary pit, (1) Indore 
(2) and pen (3) methods have also been examined from time 
to time. In view of the general interest taken in the question 
of compost manure and the interesting results obtained from 
investigations undertaken in co-operation with the Medical 
Department on the night soil—refuse composting process, it is 
considered that the publication of the chemical data obtained 
would be of value. Of the process itself but little will be said, as 
the full details both in regard to its practical and public health 
aspects 'will be published by the Medical Department in due 
course. Suffice it to state that the process consists of the 
periodical treatment of the heaped refuse with a proportion of 
night soil diluted with water and the regular turning of the heap, 
especially in the early stages of the process. Decomposition 
takes place as a result of biological and chemical changes in the 
heap with the production of heat and the suppression of foul 
odours. If carried out under suitable conditions, the high 
temperatures generated — up to about 50°C — should suffice 
to destroy the putrefactive and pathogenic organisms and harm¬ 
ful insects, and render the final product safe for use as a manure. 
It need hardly be pointed out that the process is one which 
cannot conveniently be adopted by the individual; but civic 
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corporations should find it a satisfactory means of disposal of 
municipal waste and a source of substantial profit from the 
resultant manure. 


The manufacture of compost from road refuse and night 
soil has been carried out systematically in various parts of India 
for some years — at Bangalore, Nasik and Cawnpore, in 
Mysore, Indore etc, — and a great deal of useful work on the 
subject has been done by Fowler and his assistants Jackson 
and. Wad Coleman, Rao and Subrahmanyan and others. 
But the process of composting is not new and has been practised 
in China for forty centuries and is widely adopted in Japan, 
as well as in other places. 

In this paper, the results of analysis of samples of street 
refuse and of compost received from various parts of the Island, 
where the process has been experimented with, will first be 
detailed. The manorial values of compost prepared by other 
methods will then be shown for comparison. The conclusions 
obtained from the investigations undertaken in co-operation 
with the Sanitary Engineer and the Medical Officer of Health, 
Kegalle will finally be discussed. 


ANALYTICAL DATA 

The method of examination of the samples was as follows! 
A note was made of the nature and quality of the sample and 
a moisture determination on it carried out. It was then air-dried 
and sieved through a 3 mm. mesh sieve. Any organic material 
left on the sieve was picked out and ground down till it all 
passed through the sieve. I'he inorganic material — stones, 
pieces of glass, nails, etc., was weighed out and its percentage 
calculated. The sieved material was then analysed for mois¬ 
ture, organic matter, ash, nitrogen, and in some eases nitrates, 
phosphoric acid and potash. The results are calculated (1) on 
material as received, (2) on air-dry material and (3) occasion- 
^ly. for purposes of strict comparison, on a moisture-free basis, 
lo the intending purchaser either of the two former sets of 
analytical figures will be useful, as he may choose to buy the 
compost in a moist or air-dry condition. 

samples of rrfuse and 
:^ble II UioM of typ.^ night soil-refuse compost samples takek 
l^m approximately three-month old heaps. ^ 
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An examination of Table I will indicate that the original 
road refuse material has an average moisture content of about 
45 per cent, an organic matter content of about 13 per 
cent., and about '25, -3, and '2 per cent, respectively of 
nitrogen, potash and phosphoric acid. The stone content is 
about 8 per cent. The percentage constituents in air-dry 
material are approximately twice these figures. The greatest 
variation occurs with the stones and foreign material. The 
other constituents do not show any very wide variation. 

Tabulated above are the analyses of typical night soil—refuse 
composts examined. The average moisture content of the 
original compost as received in the laboratory is about 42 per 
cent., a figure similar to that, of the refuse material. The 
average organic matter and stone contents are also about the 
same as those of the latter viz: about 13 and 8 per cent, respec¬ 
tively, but the nitrogen, potash and phosphoric acid contents 
are distinctly higher with averages of about -5, '4 and "4 per 
cent, respectively on material as received or *8, '6, and ‘6 per 
cent, on an air-dry basis. These higher percentages of ferti¬ 
lising constituents are obviously the result of the partial decom¬ 
position of the organic matter and the amounts of these consti¬ 
tuents added in the night soil. The composition of different 
samples of compost varies fairly appreciably in regard to nitrogen 
and phosphoric acid. Thus the nitrogen content of moist 
samples varies from -26 to -84 per cent, and phosphoric acid 
from ‘16 to 'Gl per cent. The potash content is much less 
variable. The stone content of the unsieved samples shows a 
fairly wide variation, but not as great as might be expected, the 
range being from 4-7 to 11 "8 per cent, on material as received. 
With regard to the composition of the sample and its degree of 
decomposition it has been noted that the better decomposed the 
sample, the higher is its nitrogen content generally. The 
nitrate contents of the compost samples in no case exceed a tenth 
of the total nitrogen. The results of analyses of local compost 
samples compare favourably with those obtained in Mysore 
and Bangalore 

In Table III are set out the results of analyses of samples 
of compost prepared by the Indore process at the Government 
Market Gardens, Nawala from road refuse as the main basic 
material; in Table IV of samples of pit compost from various 
Experiment Stations and in Table V of a few samples of pen 
manure. 
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The Indore compost samples show about the same organic 
matter, nitrogen and stone contents, but, as may be expected, 
lower potash and to a lesser extent phosphoric acid contents 
than night soil compost samples The average nitrogen, potash 
and phosphoric acid contents are, on original material, -47, ’23 
and ‘35 per cent, respectively or approximately -8, '3 and '5 per 
cent, respectively on air-dry material. 

The samples of pit manure will be noted from Table IV 
to contain, on the average, lower percentages of organic matter 
and more so of nitrogen but higher percentages of potash 
than those of night soil—street refuse compost. Individual 
samples do however show comparatively high organic matter 
and fertilising constituents. This result is only to be expected 
considering that the materials u.sed in pit composting—straw, 
weeds and grasses, cattle and goat manure, house refuse etc., 
—are rich in potash. Organic matter and phosphoric ac'd .are 
about the same in both types of compost. The average 
composition of samples of pit compost as received is: organic 
matter 12-6 per cent., nitrogen -34 per cent., potash -74 per 
cent, and phosphoric acid -36 per cent, while on air-dry material 
these constituents are respectively 18-3, *50, 1‘08 and -53 per 
cent. 


The analyses of the three samples of pen manure, so termed 
because they were prepared in a cattle pen, showed them to be 
decidedly richer than other composts in all fertilising constituents 
except phosphoric acid, in regard to which they appear to be 
inferior. The average composition of the samples as received 
was as follows: organic matter 16'9 per cent., nitrogen -50 per 
cent., potash ‘54 per cent, and phosphoric acid -21 per cent, 
or 37*2, 1'04, 1'19, and "47 per cent, respectively on air-dry 
material. 

In Table VI are indicated, for purposes of comparison, the 
average composition of different types of compost and of local 
cattle manure. The results are expressed on original material 
and on a moisture free basis. It will be seen that pen manure 
is very similar in composition to average cattle manure obtain¬ 
able locally. This similarity is only to be expected, for they 
have, the same origin. Next in manorial value is night soil— 
refuse compost with about two-thirds the organic matter and 
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nitrogen content of cattle manure. In other plant food consti¬ 
tuents the differences are not appreciable. The average 
nitrogen contents when calculated on material as received are 
however, about the same, while night soil compost has a some¬ 
what higher phosphoric acid content. The general conclusion 
to be drawn is that a moist, sieved sample of night soil—refuse 
compost is of slightly lower manurial value than ordinary cattle 
manure, and on this basis, is worth about the price of the latter. 
The compost prepared from street refuse by the Indore method 
at Nawala appears to be of rather lower manurial value than 
night soil compost, but not to that degree as to warrant any 
marked difference in price between the two types. The pit 
compost samples are poor in nitrogen but rich in potash when 
compared with other composts. Their sand contents are 
generally high. On the basis of these analyses, the manurial 
value of pit compost may be reckoned at about two-thirds that 
of cattle manure. Untreated street refuse is also quite useful 
as an organic manure, but its percentages of fertilising consti¬ 
tuents are generally lower than those of treated composts. 

INVESTIGATIONAL WORK ON THE NIGHT SOIL-REFUSE 
COMPOSTING PROCESS 

A number of investigations were carried out in co-operation 
with the Sanitary Engineer, Colombo and the Medical Officer 
of Health, Kegalle to determine the optimum conditions for 
composting street refuse and night soil. 

The Effect of Liming .—^"Fhe effect of the addition of lime to 
the heaps with a view to speeding up decomposition was first 
studied at Nawala. The results obtained are tabulated below. 


TABLE VII 

Percentages on sieved material at 100°C. 



Organic 




matter 

Ash 

Nitrogen 

Unlimed sample 

26-9 

731 

•91 

Limed ,, 

4-7 

95-3 

•99 


It will he seen that a very appreciable loss of organic matter and 
a smaller loss of nitrogen occur as a result of liming. This 
operation is therefore wasteful and unnecessary. 
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The Rate of Decomposition of Compost .—With the co¬ 
operation of the Medical Officer of Health, an experiment to 
determine the rate of loss of organic matter as a result 
of composting was undertaken at Kegalle. From a heap of 
road refuse which was treated with night soil in the usual 
manner, representative samples of material were taken periodi¬ 
cally and their organic matter, ash and nitrogen contents deter¬ 
mined. The percentage of organic matter decomposed was 
calculated by the method of Rao and Subrahmanyan on the 
basis that the total ash constituents of a heap remain unaltered 
during decomposition. The percentage of decomposition is thus: 
100 where Y is the ash percentage at any time of 

sampling and X the ash percentage of the initial sample. The 
results are shown in Table VIII below. 

TABLE VIII 


Stones on On dry matter at lOOOC Organic 

Age in air-dry Original Organic matter 

Sampling months material moisture Nitrogen matter Ash decomposed 


% % % % % % 


Initial 

— 

7t 

49-8 

•562 

33*8 

66 2 

— 

2nd 

2 

8-9 

49*7 

•771 

28-9 

711 

6-9 

3rd 

2i 

11-7 

34 4 

•821 

24*4 

75*6 

12 4 

4th 

3 

15-8 

37*3 

•998 

27-0 

78-0 

98 

5th 

5 

15-5 

89*7 

•846 

22 7 

77-3 

14 4 


It will be noted that the percentage of organic matter 
decomposed increases with advancing age of heap. The three 
month old sample is the exception, but the low result obtained 
in this case can be attributed to sampling error. The highest 
percentage of organic matter decomposed is 14-4 at the end of 
five months, but as the two and half months old sample shows 
a percentage of 12*4, it may be concluded that there is no 
advantage, from the chemical standpoint, in retaining the heaps 
for longer than three months. The decomposition figure 
obtained in this experiment is appreciably lower than that found 
by Rao and Subrahmanyan <?’ at Bangalore, viz: about 20 per 
cent. This can largely be attributed to the nature of the refuse 
material. At Kellie the refuse contained a fairly high propor- 
tibn of arecanut husk which is very resistant to decompositionv 
HH fact that^ift hbap and not therefore subji^t 
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to the ideal conditions for decomposition viz: the alternation of 
wet and dry conditions, is another factor contributing to the 
low percentage decomposition figure. 

An experiment of a different nature, illustrating the impor¬ 
tance of turning for a satisfactory breakdown of the product, 
was carried out at Nawala. One refuse heap was treated in 
the usual manner with successive weekly charges of diluted 
night soil in the proportions of 5 per cent., 2^ per cent., 2^ per 
cent., 2^ per cent., the pile being turned over at each charging. 
Decomposition was normal. In another heap 12^ per cent, 
night soil was introduced between layers of refuse. At the end 
of eight weeks it was found that neither the night soil nor the 
refuse had decomposed at all. The subsequent regular turning 
of this heap resulted in a fairly satisfactory decomposition. 

The Effect of Time of Composting on the Manurial Value of 
the Product .—^The effect of time of composting on the manurial 
value of the product was studied simultaneously. Table VIII 
will indicate that the nitrogen content rises with increasing age of 
sample up to about the third month after which there is no 
appreciable rise. This data confirms the conclusion already 
drawn as to the period of composting. 

In Table IX are embodied the re.sults of analysis of compost 
samples of varying ages from different heaps. 

It. will be observed that unlike in the case of samples taken 
at different ages from the same heap (see Table VIII), the 
composition is dependent to a greater extent on the nature of the 
original refuse material than on the age of the composted 
material. Thus the nitrogen and organic matter contents of a 
six week sample are higher than those of a five month old 
sample. The average composition of the nine samples is how¬ 
ever much the same as that of samples of about the same age 
from various places. This is apparent from a comparison of 
Tables II and IX. 

Further experiments in co-operation with the Medical 
Officer of Health, Kadugannawa, are in progress to determine 
the effect on manurial value of retaining a three month old 
sample of compost for a further period of two months (a) under 
exposed conditions (b) dried and under cover. 

The Effect of Varying the Proportion of Night Soil on the 
Manurial Value of the Compost .—At Nawala experiments were 
carried out to determine the effect of varying the proportion of 
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night soil to street refuse on the manurial value of the final 
composted material. The samples were between three and four 
months old. The table below shows the data obtained. 

TABLE X 

On sieved material at lOO^^C. 

Moisture on 


Sample Nig^ht soil orig^inal material Organic matter Nitrogen 


1 

% 

8-3 

% 

46-4 

% 

25-5 

% 

87 . 

2 

13-5 

45 1 

21-7 

•91 

3 

14 3 

46*4 

25*6 

1*07 

4 

17-5 

45*6 

23-9 

•&5 

5 

17-5 

47*0 

32 9 

1 10 

6 

200 

46-2 

32-2 

117 

7 

200 

28*2 

320 

1-33 

8 

200 

34*3 

28-2 ‘ 

1-21 

9 

200 

41 7 

24-3 

112 


It will be noted that the nitrogen content on sieved material 
at 100^'C is generally the higher, the larger the prof)ortion of 
night soil added up to 20 per cent., the maximum experimented 
with. The composition of the original refuse does however 
appear to affect that of the compost to some extent. From 
observations made on the degree of decomposition of the 
samples, the indications are that a 14*5 per cent, charge of night 
soil is sufficient for satisfactory decomposition in a period of 
three months, if the refuse material is suitable. 

Compost as an * Activator* for Fresh Reftise Material ,—An 
experiment to ascertain whether the process of breaking down 
can be shortened by the addition of decomposed compost as an 
‘activator’ was made by the Medical Officer of Health, Kegalle. 
Three heaps were set up in the following proportions: 1 of refuse 
to 1 of activator, 2 of refuse to 1 of activator and 4 of refuse to 
1 of activator and samples taken after a period of two months. 
The analytical data were given in Table XI below. 

TABLE XI 

Moisture Stones 

on on Nitrogen/ 

original air-dry Organic Total Nitrate Organic 

Treatment material material matter Ash nitrogen nitrogen matter 



% 

'% 

'% 

% 

% 

o/ 

h 

% 

1 refuse : 1 activator 

353 

11-7 

20-5 

79-5 

•765 

083 

3*82 

2 refuse : 1 activator 

85-7 

9-5 

20-1 

79‘9 

•753 

081 

3-34 

4 refuse : 1 activator 

40-8 

122 

21-3 

78*7 

•763 

108 

3 07 
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The samples were all well decomposed but .the sample 
containing 1 of activator to 4 of refuse to a comparatively lower 
degree than the other two. This is also indicated from the 
nitrogen/organic matter ratio, which is lowest for this sample. 
The three .samples have about the same nitrogen and organic 
matter contents. These results do therefore indicate that a pro¬ 
portion of 1 of old compost as an activator to 4 of fresh refuse 
material is sufficient for satisfactory composting during a period 
of two months. 


SUMMARY 

The results of numerous analyses of compost manure 
sample.s prepared in various parts of Ceylon by different 
methods arid of the chemical investigations on the street refuse- 
night soil composting process adopted by the Medical Depart¬ 
ment, have indicated the following concluijions: 

(1) Compost manures are generally similar in composition 
to average cattle manure obtained locally. Cattle manure is 
however of somewhat higher manurial value than the former, 
with the exception of pen manure. The latter, as is to be 
expected, is equal, if not slightly superior, to cattle manure. 

(2) Night soil-street-refuse compost has the highest and 
pit compost the lowest manurial value of the other three types 
examined. 

(3) Untreated street-refuse, whether composted or not, is 
a useful organic manure, but of poorer manurial value than 
treated refuse. 

(4) Liming is of no advantage in the composting process. 

(5) There is no chemical advantage in retaining compost 
heaps under exposed conditions for longer than three months, 
as any further decomposition of organic matter is not appreci¬ 
able. Under the conditions of an experiment at Kegalle, the 
organic matter decomposed during a period of five months was 
found to be only l4’4 per- cent. 

(6) The manurial value of compost increases with the time 
of composting up to about three months after which there is no 
^precisble change. The analytical composition of the final 
j^^iuct; is howeVer dependent on that of the original refwsie 
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(7) The manurial value of compost generally increases with 
the higher percentages of night soil added. A charge of about 
15 per cent, night soil is sufficient for the production of a 
decomposed product of good manurial value. 

(8) A proportion of 1 of activator (decomposed compost) 
to 4 of refuse is sufficient to ensure satisfactory decomposition 
in a period of two months. 
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NOTES ON ORCHIDS CULTIVATED 
IN CEYLON 


VANDA TESSELLATA Hk. 


K. J. ALEX. SYLVA, F.R.H.S.. 


CURATOR. HENERATGODA BOTANIC GARDENS. GAMPAHA 


T he Vandas constitute a magnificent genus of purely 
epiphytal orchids, mostly confined to Asiatic countries; 
there are over a score of species, most of which attain 
a considerable size and are among the largest found in 
the Old World. 


The majority of Vandas are stately in habit, handsome in 
bloom and easy to cultivate. 

Practically all the species are evergreen. Their leaves are 
frequently strap-shaped, occasionally oblong and in a few species 
cylindrical, the apices being either bifid or irregularly jagged. 

A good many species of the genus produce many flowered 
racemes which rise in the axil of a leaf or on the opposite side 
of the stem. 


Vanda iessellata Hk. popularly known by its synonym Vanda 
Roxburghn Br. grows on the forest trees and among rocks and 
boulders in decaying humus in the dry regions of Ceylon. It is 
also indigenous to India and Burma. 

It is interesting to recall how it came by more than one 
name. This orchid was first called Epidendrum tessellatum by 
Roxburgh and later Robert Brown gave it the name Vanda 
Roxburgkii; Hooker renamed it Vanda iessellata for taxonomic 
reasons, and this name should now be used. 

The plant is usually one to two feet high but under favour¬ 
able conditions much larger specimens have been found. The 
woody stem is closely set with leaves that arch to almost 
sikai'^ircle. .T^e leaf is flashy and narrow, about six to eight 
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A pecularity of this species is that flowers of different shades 
of colour occur in different plants. In Ceylon the following 
varieties have been found: 

(1) Vanda tessellata Hk.—Petals and sepals mottled pale- 
yellow on a dull brownish ground, undersides and margins white; 
column spotted with rosy pink, labellum violet-blue with dots 
of a darker shade of the same hue. 

(2) Vanda tessellata Hk. var. Forma rufescens Alsi.— 
Petals and sepals of pale-buff with brown lines, undersides' and 
margins white; column mottled with pink and labellum purple. 
This flower is very conspicuous and is perhaps the prettiest and 
least common. 

(3) Vanda tessellata Hk. var. Forma luteseens Alst.—Petals 
and sepals dull-yellow greenish brown, undersides and margins 
white; column mottled with violet-purple, labellum blue. 

The flowers are fragrant and about two inches across, borne 
on an erect spike six to twelve inches long. 

The flowering season is from March to August but it is not 
unusual to see plants in bloom during other months in dry spells. 
The flowers last a long time, often over six weeks. 

Culture.— Vanda tessellata Hk., is not well adapted to pot 
culture, but we can arrive at a comprise, whereby a certain 
amount of success can be achieved, by closely following nature. 
But where the climatic conditions are similar to those of its 
habitat, as for instance in the wet low-country, all the attention 
it needs is to tie the plant on to the trunk of a tree and syringe 
occasionally. The plant will look after itself and flower 
regularly. 

To revert to pot culture, it should be borne in mind that 
this orchid dislikes its roots being confined in a close, compact 
manner. Often, roots make their way out of the pot in search 
of air and warmth. These should not be disturbed or turned 
back into the pot. 

Newly collected specimens should be cleansed of all injured 
portions and dead roots, placed, among the branches of a low 
spreading shrub or in some similar airy and cool place, and 
syringed regularly. In the course of a few weeks new roots 
will begin to eraerg^e from old ones or from the stem itself, this 
is the tipie to pot the plant. 
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It is best to select only the medium-sized ones for this 
purpose; and pots with large perforations or wooden baskets 
are the best receptacles. Holding the plant erect in the recep¬ 
tacle, fill the latter with a compost made of half decayed wood 
and weathered bits of coconut husk, with a few pieces of char¬ 
coal and bits of bone to open the compost. 

The small plants can be tied on to small sections of wood 
with a little coir or moss at the roots to conserve moisture and 
prevent injury to them when tying the plant with string. The 
large plants are best tied on to the trunks of trees. 

When potting or tying plants against trees aerial roots 
pointing outwards should not be brought back into the pot or 
to the tree but allowed to wander at will. Until it has estab¬ 
lished itself, it is not so much actual watering that is required as 
a humid atmosphere and this is easily afforded by wetting the 
surroundings. 
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SOIL ORGANIC MATTER AND 
CROP ROTATION* 

T HK obvious importance of local factors — weeds, pests, diseases, 
labour costs and crop values — always tends to mask the more 
fundamental question of crop nutrition. Problems of soil ferti¬ 
lity and crop rotations are inevitably complex, but it is sugfgested 
that in the tropics, and especially for cotton, they are not merely 
more directly important than in Western Europe, but also more amenable 
to experimental study. 

The cotton crop provides abundant opportunity for loss of nutrient, 
for it needs cultivation at temperatures and moisture conditions under which 
soil org-anic matter rapidly oxidised away. It provides no fodder or 
litter for stock and thus leads to unbalanced farming* and soil exhaustion. 
In some of the older ('otton areas the inevkable drain on the soil is met by 
heavy manuring- by fertilisers, as in the Eastern cotton States of U.S.A., 
or ithroug-h the residues of largfc cultivated crops, such as Egfyptian berseem. 
Neither of these methods is practicable at present in most of the newer 
areas and some substitute must be found if stable systems of husbandry are 
to be attained. The soils start with very little orgfanic matter, the oxida¬ 
tion processes in the soil are extremely rapid and the alternative rotation 
crops are so few that the agricultural problems can be clearly defined. 

ASH CONSTITUENTS OF PLANTS 

Cotton is grown successfully on such a variety of soils that it is unlikely 
that .shortage of phosphate or potash will often prove to be a limiting factor, 
except in those areas, c.g., South Africa, where almost all crops need phos- 
phatic fertilisers. Attention may, however, be directed to one possible 
effect of rotation crops, especially leguminous ones, which is sometimes 
overlooked. In poor, light soils in countries of high rainfall, calcium and 
other bases are particularly liable to loss by leaching. It happens that in 
many soils of East and West Africa the surface soil is less acid, /.e., richer 
in bases, than the deep sub-soil. Presumably the vegetation extracts basic 
material from the rapidly weathering rock and restores it to the surface 
during the decay of roots, fallen leaves and branches. Deeply rooting 
cultivated crops, especially leguminous ones, may be expected to have 
similar effects, for they are often rich in lime and phosphoric acid. Further, 
some leguminous crops, (e.g., lupins) can utilise insoluble compounds, such 
as apatites of mineral phosphates, which are almost useless to cereals and 
many other plants. 

One soil scientist — Professor Williams of Moscow — has even gone 
.so far as to consider the most important contribution of the leguminous 
plants of leys and grasslands to the maintenance of fertility to be the 

* By E. M. Crowther (Rothamsted Experimental Station). Extracted from the Report 
and Summary of Proceedings of the Empire Cotton Growing Corporation, Second Con- 
ferencse on Cotton Growing Problems, July, 1984. - , * 
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restoration of calcium to the surface horizon of the soil. This may be 
an exaggeration, but it would be unwise to neglect the mineral elements 
in considering the effects of crop residues. 

SOIL ORGANIC MATTER 

All soils contain organic matter in all stages of decomposition from 
living plant and microbial tissues to amorphous colloidal humic materials. 
Unfortunately there are no satisfactory methods for fractionating or 
analysing this complex mixture of materials. Even the determination of 
the total amount of organic matter presents difficulties, for its carbon and 
nitrogen contents are not constant. In general, the ratio of carbon to 
nitrogen in the soil organic matter tends to fluctuate around 10:1. Some 
soils contain notable amounts of such inert materials as charcoal and coal. 
The total amounts of carbon and nitrogen tend to increase in grassland 
and forest soils, even in the absence of leguminous plants. Under culti¬ 
vation they fall at rates which depend on moisture, temperature, and 
aeration. One-third of the total carbon and nitrogen of the soil ■was lost 
in fifty years of continuous cropping with wheat or barley on the light 
sandy loam of the Woburn Experiment Station. In the tropics the losses 
are naturally much more rapid. Except where the total amounts of organic 
matter are small and rates of change extremely rapid, it is almost impossible 
to follow by chemical analyses the annual changes in the total carbon or 
nitrogen of field soils. It must, however, be remembered that such processes 
as nitrogen fixation, denitrification and losses of nitrogen bv leaching or 
as gas cannot be demonstrated in field soils without these difficult analyses. 
The presence of micro-organisms capable of affecting any of these changes 
is no evidence that they are in fact playing any considerable part in the 
production or loss of potential plant food; most of them may be found in 
any reasonably fertile soil. 

It is now well known that green leaves, roots and other materials 
which are relatively rich in protein, decompose in the .soil ex»tremely rapidly 
with the liberation of much ammonia or nitrate. Such materials supply 
available nitrogen almost as rapidly as the usual nitrogenous fertilisers and 
should be treated with similar caution in soils liable to extensive leaching. 
We„ have argued that the failure of vetches as a preparation for winter 
wheat at Woburn is to be explained in part by rapid nitrification and loss 
during the lengthy periods when the soil is bare or carrying only a small 
crop. It, may be that the apparent unimportance of the organic matter in 
the tops of leguminous plants in some of the Nigerian experiments results 
from ^milarly rapid losses when the tops are buried in the soil. 

‘ ^ Cellulosic materials decompose very rapidly provided that sufficient 
nitrogen Is forthcoming from other sources to meet the needs of the micro- 
orga;nlsms concerned. Str^w and woody materials decompose more slowly 
W considerable periods to use up the available nitrogen of 

_ ^ <«ect« of «^op residues^ the production of available niti-ogen in 
We eoil majif interpreted in terms the coittpoairioti of the 

: ^teriafo vi^i^ther aptitnde bf ^ Jp 
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store water and soluble nutrients. The most vital factor of all is the timing 
of the operations and this can be studied satisfactorily only in specific field 
experiments. It must never be forgotten that, in soil capable of rapid 
oxidation and liable to leaching, all cultivations in preparation for a new 
crop or in burying the residues of an old one greatly accelerate the decom¬ 
position and the risk of loss. Poor green manure crops can rarely be 
useful, for the inevitable losses may easily exceed any benefit from the 
material added. 

AVAILABLE NITROGEN 

Although nitrates occupy a unique position in the nitrogen economy of 
the soil, it would appear that undue attention is often given to the nitrate 
content of the surface soil. There are many reasons why the amount of 
surface nitrate cannot be regarded as a good measure of available nitrogen. 
Nitrate owes its uniciue position to the fact that it is the only stable 
compound of nitrogen which is not absorbed by the colloids. It is free 
to move up and down with the soil water and it is readily leached out. 
When rapid evaporation follows heavy rainfall or irrigation, the capillary 
rise of water from the saturated sub-soil carries nitrate to the rapidly 
drying surface where it may remain out of the root range of the crop. 
Thus, the ridges of the Sudan (rezira cotton soils often have high nitrate 
contents when the crop is obviously suffering from nitrogen shortage. In 
Queensland it has been found that in six to eight years cotton soils lose 
much organic matter and become markedly less permeable to water; the 
nitrate contents of the surface soil are actually higher than in the more 
fertile new soils. Here also, it appears possible ilhat the surface soil 
remains sufficiently wet after heavy rains to allow capillary rise of soil water 
and surface concentration of nitrate. 

In open soils nitrates are obviously liable to be leached away beyond 
the range of plant roots and it is generally recognized that fallowing or 
frequent cultivations may be very wasteful. In heavier soils with good 
soil structure, i,e., with abundance of drainage channels and cracks, the 
gentle seepage of soil water allows nitrate and other soluble materials to 
diffuse into the lumps of sub-soil. Heavy rains drain away chiefly through 
the main channels and extract the accumulated salts only slowly. 

Even without leaching- or surface concentration the amount of nitrate 
in a soil is merely a balance between production and removal by plants and 
micro-organisms. Soils wdth large reser\es of plant residues may contain 
little more nitrate than less rich soils, but they will continue to produce 
ammonia or nitrate for much longer periods. 

SOIL WATER AND SOIL STRUCTURE 

Under almost all conditions of soil and climate it has been observed 
that soils with large amounts of plant roots, organic manure, or humus 
absorb and retain water better than those w^hich have lost much of their 
organic matter by frequent cultivation. The opposite extreme of imperme¬ 
able and eroding soils is only too well known in many parts of the tropics 
’^iidiere clean weeding has been practised. From experience and current 
teachings In eountries wkh temperate climates, some tropical wwkers are 
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inclined to assign the beneficial effects of cover crops, root residues and 
manures to the humus they provide. But most cultivated tropical soils 
contain so little humus and need such frequent additions of fresh organic 
matter .to maintain this modest amount, that it seems more profitable to 
neglect the hypothetical effects of the humic material and to focus attention 
on the growing plants, the added materials, and their immediate decomposi¬ 
tion products, when considering the physical effects as well as the more 
purely chemical ones. 

It seems important to ascertain whether added organic manures are 
as effective as the roots of growing plants in draining and aerating the 
soil* and opening up the sub-soil. 

SOIL PROFILES AND SOIL CHARACTERISATION 

In attempting to apply the results of experiments to other soils, either 
in the same district or more generally, it is essential to obtain some 
specification of the soil conditions. Too often it is assumed that this must 
require elaborate physical and chemical analyses. It may encourage 
agronomists and other cotton workers, who are unable to obtain the 
collaboration of a soil chemist, to know that the experience of soil surveyors 
and pedologists in all parts of the world has shown that the first and 
essential step in soil characterisation is to secure accurate description of 
the visible characters of soil profile down to and somewhat beyond the root 
range. Many cotton workers have occasion to explore the roots of plants 
or have the facilities of cheap labour for digging special pits. They should 
never miss suitable opportunities for describing, in great detail, the colour, 
texture, structure and thideness or depth of the successive horizons of the 
soil profile, as seen in a section. They need not worry about trying to 
fit their observations into any of the current .schemes of soil classification, 
for all of these are purely tentative and deal with soils of temperate climates, 
where little cotton is grown. The descriptive soil data obtained in the 
cotton areas will be useful in extending methods of classifying tropical 
soils, but they will be even more immediately useful in interpreting the 
results of rotation experiments in terms of the nature of the soil and 
sub-soil, the depth of root range, and the water penetration and retention. 
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THE USE OF SULPHURIC ACID AS A 
COAGULANT FOR RUBBER LATEX 


[Summary and conclusions of an investigation carried out in the 
laboratories of the London Advisory Committee for Rubber Research (Ceylon 
and Malaya) by Ci. Martin and VV\ S. Davey.] 


T HL results of tests carried out in the laboratories of the London 
Advisory Committee show that when sheet rubber is prepared 
by coagulation of latex with sulphuric acid ; 


(1) only a trace of free sulphuric acid remains in the dry rubber, 


(2) the rubber is somewhat easier to manipulate in rubber manu¬ 
facturing operations than that prepared by coagulating latex 
wiith acetic acid, 


(3j the rubber has satisfactory mechanical properties when vul¬ 
canised in rubber-sulphur or accelerator mixings, 

(4) the rubber ages satisfactorily in rubber-sulphur and accelerator 
mixings, 

(5) the use of sulphuric acid would tend to increase the variability 
in vulcanisation of first-grade rubber unless its use became 

general. 

The use of correct proportions of sulphuric acid as a coagulant is not 
harmful to the intrinsic properties of the rubber. On the other hand the 
economy due to its use is not large {*014d. per lb. rubber) and there is a 
possibility of harm arising in two directions, viz. 

(1) As long as it is used by only a proportion of esitates it will increase 
slightly the variability of rubber and so tend to prejudice all manufacturers 
against first-grade rubber in favour of lower grades in which a high degree 
of uniformity cannot reasonably be expected. There is no doubt that some 
manufacturers view with apprehension the possibility of an increase, how¬ 
ever slight, in the variability of first-grade rubber. In addition, manu¬ 
facturers of high grade special articles would be unwilling to use on a large 
scale rubber which they knew had been coagulated with sulphuric acid 
unless they first had an opportunity of making prolonged and thorough 
tests with their own products. 

(2) The accidental use of excess of sulphuric acid, in addition to 
causing difficulty on an estate, is known to have a definitely harmful effect 
on the rubber. The use of excess of acetic or formic acid has no serious 
effect on the properties of the rubber. 

It is not anticipated that the plantation industry would suffer serious 
disadvantage from the general use of sulphuric acid as a coagulant, but 
the economy does not appear to be sufficient to justify the risk, especially 
in view of the objections raised by manufacturers. 
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PRUNING OF COFFEE TREES* 


M r. George E. Sladden, who discusses the pruning of coffee 
trees in the Bulletin Agricole du Congo Beige (Bruxelles 1933, 
Vol. XXIV, No. 4, p. 400-417, 29 tig.J, is a specialist who 
has the great advantage of having situdied coff’ee growing 
on the spot in the three regions where the shrub is cultiiwated 
under different conditions and in three different ways : Columbia, Java and 
the Belgian Congo. It is probable that, in writing this article, he intended 
only to show the planters of the Congo the different possible ways of 
pruning the coffee tree without wishing to define a scientific method. This 
would have been premature, as it is only now' that comparative pruning tests 
are being made at the Selection and Experiment Station of Yangambi 
(Belgian Congo). According to the author the results obtained will still 
have only a relative value; certain factors must be taken into account: 
species cultivated, soil and climate. Every planter should strive to adapt 
to the particular conditions of his plantation ithe method of pruning which has 
proved to be the best in the course of these tests and does not raise itechnical 
problems too delicate to be solved by local workers. VVe must be permitted 
to add two observations to the author's general recommendations : 

(1) In our opinion, a' clear distinction must be made between the 
pruning of arabica and that of robusta coffee (see our article in the Revue de 
Boitanique appliquee et d'Agriculture tropicalc, Paris 1932, Vol. Xll, 
No. 132, 16 p.). 

(2) Among the factors influencing the pruning method, spacing of 
coffee trees and shading must not be forgotten. The pruning knowm as 
“centering" may be necessary in too dense plantations, but a well conducted 
clearing has the same result: the giving of light and space to the coffee 
trees. It is not only soil, climatic and economic factors which influence 
the pruning of the trees, pruning operations must also be adapted to the 
spacing of the coffee trees and to the shade trees. 

The author has given an almost complete description of the systems 
of pruning followed in the different coffee-growing countries. The figures 
accompanying the ttext are very instructive and could even be used for 
explaining to native workers the desires of the planters. The author deals 
first with tlie ramification of the coffee tree, then with topping, an opera¬ 
tion which seems simple at first sight, but in which it is well to follow the 
advice of the author. Sladden prefers topping by degrees to a single 
topping to a definite height; in our opinion this method, excellent for the 
arabica, presents disadvantages if adapted to the robusta. 

^ .- - - --- -— . .. . r—-— 

* Extracted frbm the int^naHonal Review of Agrituiiurt, No. S, August, 1984. 
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Pruning* for production can consist of a simple removal of gourman- 
disers. When the trees have reached a certain age, centering becomes 
necessary. The author has given a complete description. It is with re^ason 
that he is against the “heavy pruning*’ and “parrot sticking” of the Kenya 
planters (see the Monograph : Coffee in 1931 and 1932, Chapter IV). 

The manner of treating the coffee tree with several stems is known, 
with different variations, as “agobiada” or arch pruning of Guatemala, 
substitution pruning of Costa Rica. The description of the author corres¬ 
ponds more or less to that of B. R. Yglesias (see Coffee in 1931 and 1932, 
Chap. IV). 

If Sladden states that substitution pruning does not give rise to such 
delicate technical problems as centering, we must be permitted to express 
doubts on the matter. We have studied in Java, with a planter of great 
experience, a system of substitution pruning of which we have given too 
brief a description in the article quoted above, when speaking of a system 
of “continued stumping”. The results of this system, carefully registered 
during several years, were excellent, but the work is far. from being simple 
and needs constant supervision. 

The last chapter, which treats of partial and total stumping, is very 
complete and easy to understand. 
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EXTRACTS FROM ANNUAL REPORTS 
FOR THE YEAR 1933 


DEPARTMENT OF AGRICULTURE, 
UG AN DA PROTECTORATE 


WORKS ON ROBUSTA COFFEE IN UGANDA 


R OBUSTA Coffee, rather than Arabica coffee, is not now culti¬ 
vated on a larg^e scale in the vicinity of Kampala. The term 
“Robusta coffee’' is used to include all the types in that group : 
these colTees, even when wdld, show great variation, and to 
different forms have been applied many different names, 
sometimes conferred by botanists who have never seen a coffee tree. It 
has become customary in Uganda to distinguish two main groups : (1) 
“Robusta” or erect trees, and (2) “Nganda” or spreading trees; the first 
class corresponds roughly with the progeny of seed from Java, and the 
second with native coffee trees. But there are exceptions — some Java 
trees are spreading and some native trees are erect in habit : and in any case 
most of the original “Robusta” coffee of Java must have come from Uganda 
or the Congo. 

In the past, selection has been based largely on the size of the bean 
as diis was regarded as a very important character. But the premium 
received for a very bold type of Robusta coffee is relatively small, and it 
would seem most important to discover (types which are outstanding for 
vigour and heavy bearing, providing that the bean is of good marketable 
size. 

Observations were continued on the selections labelled three or four 
years ago, and it has been found that very few trees of the erect type have 
continued to flourish in native coffee plots near Kampala beyond an age 
of about six or eight years; in the Masaka district, where the standard of 
cultivation usually is higher, the trees may last longer. It has been found 
that there are a number of old spreading trees, aged from ten to over thirty 
years, which have flourished under native cultivation, and which in spke 
of their large size and heavy bearing, yield beans whose size is above the 
average for Uganda. 

The survival of these old **Ngandd*' trees appears to be due entirely 
to their sprea<ling habit, which has two very beneficial effects — firstly, 
that the shade greatly reduces the temperature of the soil around the tree, 
and this is beneficial to root growth; and secondly that it greatly reduces 
the growth of weeds and especially of grasses. There are few plants that 
can compete with grasses for a supply of nitrates from the soil, and 
apparently it is by nitrogen starvation, consequent on the presence of 
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grasses in quantity, that much erect Robusta coffee is killed, for the 
appearance of coffee bushes in neglected plots — the erect stems, crowned 
with a few short primaries, the pale leaves and the shrivelled berries — 
closely resemble the symptoms produced when coffee is grown in an arti¬ 
ficial medium which is deficient in nitrogen. While the large trees are 
especially suited to native cultivation, they are worthy of trial on estates; 
it is not suggested that such trees will give a bigger crop per acre than 
will erect Robusta trees — the yields of some Uganda estates compare 
very favourably with those in any other part of the world — but it is 
probable that, by reducing cultivation, there will be secured a greater 
return per unit of labour, and that is a more important consideration. 

A short study of the effects of selection of Robusta coffee seed was 
made. In one plot there are adjacent rows of coffee, one row raised from 
ordinary mixed seed, and one row the progeny of a tree with large cherries; 
from 20 trees in each row a sample of 20 berries was taken (a total of 
400 of each type). The berries were weighed individually when fresh, 
and classified. The berries were then pulped and ferriientcd, the beans 
washed, dried, freed from parchment and weighed individually and classi¬ 
fied. The results appear to have considerable interest in that they demons¬ 
trate : 

(a) The increase in s\7.e of berry and of bean that may be 
obtained by sowing the seed from a large berried tree instead of 
unselected seed — and this m spite of the fact that the male parent or 
parents w’ere unknown. 

(b) The great reduction in variability in the sample which may 
result from sowing the seed of one tree only; this is a feature of 
considerable commercial importance when it is remembered that the 
very small beans are often blackened and shrivelled. 

The only decisive te.st of the value of any coffee selection is by the 
quality of its progeny, and therefore a small amount of seed of all the 
more outstanding selections w^as sown in beds to provide plants for progeny 
rows w’^hen sufficient ground is available. 

Several attempts at self-fertilisation of Robusta coffee were made during 
(the year, but met wnth no success. The small grafted trees were used 
for this work, as they could easily be enclosed in cages of mosquito netting t 
when the flow^ers opened, they were self-polliiuited, using camel-hair brushes, 
but no fruit developed, and the study of this problem is being continued 
in the current year. 

There were obtained from the Belgian Congo small amounts of seed 
from self-pollinated trees of Java selected clones. These seed w^ere sown 
in the greenhouse and there w^ere potted up. 

VEGETATIVE PROPAGATION 

Recent work in Java has shown that the cultivation of grafted coffee 
has not been so successful as. was anticipated, for the yields have been much 
lower than those of trees raised from seed. Therefore no grafting was done 
during the year, but observations were made on the grafted clones planted 
out tn 19B2. Owing to the different ages of the plants iUvir, not possible 
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to state which type of stock — C. rohusta, C, excelsa or C. liherica — has 
produced the most vigorous trees, nor is it to be expected that definite 
results could easily be obtained, as work in other countries has shown that 
the problems of incompatibility between stock and scion in coffee grafting 
are very complex. The growth of the grafted trees at Kampala has been 
quite satisfactory — the average height of the different Robusta clones 
ranges from about 70 cm. to 140 cm., but it was observed that in April, 
when Leaf Disease (JJemeleia vaUatrix) became noticeable at Kampala, the 
grafted trees were more badly attacked than were the other trees on 
the plantation. The grafted Arabica coffee trees also have grown well, 
and have an average height of about 120 cm., but two trees, which appeared 
to he quite vigorous, have suddenly died. 

If cuttings of coffee could be successfully rooted there would be a 
method of vegetative propagation which avoided the problems of incom¬ 
patibility of stock and scion. Batches of cuttings of young shoots of both 
C, arahica and C. robust a were inserted in the solar propagator at the 
beginning of the year, but were unsuccessful, with the exception of two 
cuttings of C. robusta, and further trials are being made. 

EXPERIMENTS RELATING TO GROWTH 

The Agricultural Chemist is investigating the soil differences, the 
botanical section is undertaking fortnightly measurements of leaf and shoot 
growth and observations on root growth, together with daily records of 
soil temperatures. One definite observation has been made — that during 
the dry season active root growth on all plots ceased, with the exception 
of the plot under mulch, where there were always some white roots. The 
soil on this plot appeared never to become so dry as did that of the other 
plots, and on some hot afternoons, the temperature (at a depth of two 
inches) under the mulch was as much as 10<^C. lower than that of clean 
weeded soil nearby : while the maximum soil temperatures of the plot of 
coffee under .shade (clean weeded) were lower than those of the clean 
weeded plot in the open. It is probable that these facts are of considerable 
significance, for it has been shown that an excessive soil temperature is 
often the limiting factor to plant growth in the tropics. 

Another experiment on the habit and rate of growth of seedlings of 
Robusta, “Nganda” and Arabica coffee, was started in October and it is 
hoped that differences observed between these types will throw some light 
on their different reactions to the conditions under which they may be 
grown. 

The phenomenon of “dud-budding’^ is one of the great difficulties of 
the cultivation of Arabica coffee in Uganda, and it has been suggested that 
it may be due to the meteorological conditions in some areas. 

In order to investigate- this point further, it has been arranged that 
daily records of the evaporating power of the air, as measured by a Piche 
tube, shall be kept in plots of coffee* Preliminary trials with Piche tube 
have shown that there are only relatively small differences between the 
records obtained from the tubes suspended at heights of two feet, four 
feet and six feet above the soil in any one place; and that the rate qf 
evaporation among coffee under shade is always slightly below that amopg 
iiosh^ded eoffetv 
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LIQUORING TESTS 

At the be^innin^ of the year a collection of samples of Nganda and 
Robusta coffee, prepared by different methods was forwarded to a firm 
in Mombasa for liquoring- tests, these samples were sent under letters in 
order that there mig-ht be no bias, and the report stated that .the Nganda 
coffee, sun-dried in the cherry, was of better roast and cup quality than 
the Plantation Robusta coffee, which had been pulped and fermented in 
the usual manner. At the end of the year another collection of samples was 
prepared and was submitted to brokers in Nairobi, who placed the planta¬ 
tion Robusta first. In the first report, Robusta fermented for 36 hours 
was rated above that fermented for 24 hours — and this order, too^ was 
reversed in the second report. 

Two samples of Ng-anda coffee from Sese, dried in the cherry and 
hulled, were despatched to the Imperial Institute for report. Sample A 
was a mixture from several trees. Sample B was from one tree, which 
produces a large proportion of peaberry. The merchants’ report was : 

“A. Fair average quality — even brownish Robusta. 

**B. Rather bolder, but uneven size, light brownish, mixed pales. 
Both these coffees are worth about Shs. 45 to Shs. 47 per cwt., in 
London (in March, 1933). The presence of peaberries in Sample B 
has no material effect on the value. I'hc coffees would find a fairly 
ready market here in the ordinary way, and it would be advisable to 
send a trial shipment at an early date.” 

WILD COFFEE 

Several species of coffee ‘grow wild in Uganda, including Coffea 
exceha, C. liherica, C. rohUsSta, C. eugenioides — the last two being the 
most widely-spread, for they are to be found in the forests of many parts 
of the country — Buganda, Bunyoro and loro. C. etigenioules (Nandi 
coffee) appears to be of no commercial value : it forms straggling bushes 
up to ten feet in height, and bears few fruits which contain very small 
beans. The wild C. robusta, on the other hand, is gathered in many places, 
for in certain areas it grows so abundantly as to be the dominant plant in 
the undergrowth. Wild trees have been inspected in the forests near 
Kampala, and visits were made to the forests in Toro to see whether the 
wild coffee showed promise of being valuable for breeding purposes. There 
is great variability in the wild forms, for example, the coffee in the Itwara 
Forest, Toro, is of an erect type, with long primaries, broad leaves, and 
relatively few fruits; while that in the Kibale Forest is of a more spreading 
type, with narrower leaves and larger clusters of fruits; in both cases the 
beans arc of good size, being larger than those of most of the wild coffees 
seen near Kampala. Seed of the wdld types has been sown in order that 
their value under cultivation may be tested. It was of great interest* to 
observe that the wild robusta coffees were often growing in soils with a 
pH value of 5*5-6, and which appeared to be relatively infertile clays or 
coarse sands; and that the wild trees did not have a strongly marked 
taproot, but did possess strong spreading lateral roots arising near the 
level of the soil surface* 
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DEPARTMENT OF AGRICULTURE, STRAITS 
SETTLEMENTS AND FEDERATED 
MALAY STATES 


TEA 

Areas .—The total area planted with tea in Malaya at the end of 1933 
was'2,787 acres of which 684 acres was upland tea, grown at an elevation 
of over 4,000 feet at Cameron Highlands, and the remainder 2,103 acres of 
lowland tea. 

There were four estates in the lowlands of which two were producing* 
black tea for local consumption. On the Chinese-owned small-holdings, 
a green tea of low quality was made which sold at prices varying from 
40 to 60 cents per lb. The local price for black tea was 55 to 
60 cents per lb. Samples of upland tea from the Tanah Rata Experiment 
Station, Cameron Highlands, were sent at regular intervals to London 
for reports and valuations. These showed that the tea was of 
satisfactory quality and could be classed with medium Ceylon teas. 
Samples of lowland lea from the Central Experiment Station, Serdang, 
were sent in July and proved to be of only slightly less value, ranking with 
common Ceylon teas, A commercial consignment of upland tea consisting 
of 111 half chests of tea of all the five grades made at the Tanah Rata 
Experiment Station was sent* to London and sold on the open market in 
the last quarter of the year. The price realised averaged Is. l|d. per lb. 
and confirmed the previous valuations. The consignment was well received 
and obtained a favourable report. 

At both the Government experiment stations experiments are in pro¬ 
gress on pruning and manuring of tea. 

Pests and Diseases »—Two root diseases of lea have been recorded 
fairly generally. Insect pests have included white ants, mosquito blight 
and purple mite. None of these have, however, attained serious proportions. 

DERRIS (Tuba) 

Prices ranged between 24 and 30'50 per pikul for dried roots 
in Singapore, the evaluation depending on ether extract results. 

Areas .—The planted area in Malaya is as follows; 

Federated Malay States ... ... 1,369 acres 

Straits Settlements ... ... 555 

Unfederated Malay States ... ... 1,566 

There appears to be an increasing interest being taken in the commer¬ 
cial utilization of this product, and it is possible that there may be stiH 
developments in this direction as the value of tuba root become^ 
Wdety^ At the end of the year a greater demand for the 
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GENERAL 

The year marks a further period of advance towards the recognition 
of the fact that in the broadening* of the agricultural basis of the country, 
the lessening of its dependence on imported food and in the improvement 
of the quality of the produce lie the chief hope of achieving a greater 
measure of stability in the future. 

The agricultural development of Malaya has been phenomenally rapid 
and it is hardly surprising that in many respects it has been to an extent 
uneven. 

I he world depression has brought into prominence the defects of the 
existing state of affairs and led to apprehension of the need for modification 
if the alternative of periods of lush prosperity and acute depression, which 
have so far been the lot of the country, are to be avoided in the future. 

It has now become realised that in particular far greater attention is 
needed to the improvement of peasant agriculture and that in the condition 
of the raiat the prosperity of the country as a whole is to a considerable 
extent involved. 


INSPECTION 

Periodic inspection with the object of maintaining a desirable standard 
of di.sease control on small-holdings continues to be concerned mainly with 
the tveo important permanent crops, rubber and coconuts. 

In consequence of prolonged experience of the diseases and pests of 
these tw’O crops, there had during recent years been a growing tendency 
to modify in the Federated Malay States and Straits Settlements the general 
policy on which the inspection work has in the past been based. 

At all the stations the planting of the fruit areas is being done gradually 
as reliable material becomes available, young plants reproduced by vegeta¬ 
tive methods being obtained. The orange, lemon and grape fruit plants 
imported from South Africa have done well at all stations to which they 
were distributed. 

Young tea at several stations received its first pruning when one year, 
old and was given a dressing of complete fertiliser in addition to the organic 
matter supplied by the leaves of the prunings and in some cases by the 
green dressing crops growm between the rows. Fertilisers were also applied 
with beneficial results to permanent crops at certain stations, such as 
Kuala, Kangsar, Selama and Rembau where the soil is of low fertility. 

As was poirvted out last year, the problem of maintaining the fertility 
of the soil on plots used for the cultivation of semi-permanent or annual 
crops has engaged the attention of the Research Branch. As a result an 
experiment in the combined use of green dressings and fertilisers has been 
designed and has been, or is about to be, laid dowm at several stations. 
This problem is of particular importance in Malaya owing to the need for 
finding a cheap and economical system of manuring in a country in which 
adequate supplies of farmyard manure are unobtainable. 
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Tobacco was grown on small plots at most of the stations with varying 
success, buit on the whole fair crops were obtained. The leaf was either 
sun-dried and sold to local dealers for preparation as cut tobacco, or 
fermented for use in cheroots. 

Tea making was continued throughout the year. Samples were sent 
to London regularly for valuation and the reports received indicated that the 
tea was equivalent to medium Ceylon grades. 

Tuha .—Investigation showed that carbon tetrachloride was a better 
solvent for use in the estimation of rotenone than ether and the former 
is nbw substituted for ether in this work. 

Nine samples of ‘‘tuba*' were analysed before despatch to Rothamsted 
for use in a joint investigation with the P2ast Mailing Research Station on 
the correlation of solvent extract and rotenone content with insecticidal 
action. 

No material differences were found in the plant nutrients contents of 
the various species of “derris" except that /). elliplica —creeping Sarawak 
— showed a low calcium content and a high potash content in comparison 
with other types. The cause of the variation in ether extract and rotenone 
content of the same variety of “derris" grown in different localities remains 
undetermined and the problem is being further investigated. 

Chemical investigations of the other toxic compounds in “tuba" have 
confirmed the presence of deguelin and toxicarol, the latter in minute 
amounts; while it is suspected that repeated crystallisations tend to change 
the various toxic substances found in the root. 

An aqueous extract of the root gives a stable colloidal solution, its 
stability being apparently due to the presence of a glucoside which has not 
yet been isolated. 

Research indicates that rotenone exists iti the root in a free state and 
the extent to which it can be extracted by maceration with water is being 
examined. 

A system of grading copra by marks was evolved during the year and 
by means of it accurate comparisons of samples of copra can now be made. 
The system has been found to facilitate tracing faults in manufacture, 
while it was employed successfully in judging copra samples at the Malayan 
Agricultural Exhibition. 

Examination of baled copra showed that it does not lead to greater 
deterioration either in quality or in oil content than copra shipped in bags. 

A computation of the actual loss in weight sustained by (apart from 
moisture loss) copra on storage and shipment indicated that fully dry white 
copra suffered no material loss; on the other hand losses up to 2 per cent, 
were recorded from copra of ordinary estate quality, while in the case of 
low grade copra the losses exceed 2 per cenit. Copra on which a jw'emiumi 
hae been paid in London was found to be superior in no way to improved 
Wme oopra such as is now being produced on a number of estates locally. 
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DEPARTMENT OF AGRICULTURE, NYASALAND 
PROTECTORATE 

rhe following table, the figures of which have been taken from the 
Annual Repart on the External 'I'nule of the Protectorate of Nyasaland for 
1933, gives the ainounls and values of agricultural produce and raw 
materials exported during the last three years : 



1931 

1932 


1933 



Ourmtity Value 

Quantity 

\"aluc 

Quantity 

Value 


£ 


£ 


£ 

Capsicums & chillijvs 

1,098 1b. 14 

239 lb. 

3 

16,633 lb. 

208 

Coffee 

834 cwi. 1,988 

789 cwt. 

1,840 

357 cwt. 

833 

Maize & maize flour 

311,452 11). 558 

5,400 lb. 

9 

39,454 lb. 

44 

Potatoes 

34,150 lb. 182 

97,136 Ib. 

511 

125,397 lb. 

671 

Tobacci» 

10,690,581 lb. 400,897 

15,082,035 lb. 

565,576 

10,394,498 lb. 

389,794 

Tea 

1,963,452 lb. 49,129 

2,573,871 Ib. 

42,898 

3,276,477 lb. 

59,656 

Beeswax 

195 cwi. 1,092 

170 cwt. 

953 

240 cwt. 

1,348 

Cotton (lint) 

1,011 tons 37,729 

935 tons 

34,916 

1,082 tons 

50,014 

Cotton seed 

628 ions 1,257 

1,138 tons 

2,276 

616 tons. 

1,232 

Fibre (all kinds) 

242 tons 2,661 

940 lb. 

3 

20 tons 

162 

Groundnuts 

1,100 1b. 6 

-• 

— 

253 tons 

1,519 

Rubber 

— — 

— 

— 

71,955 lb. 

300 

Strophanthus 

10,581 lb. 1,587 

7,601 lb. 

1,140 

17,521 lb. 

2,628 

Rice 

2,176 1b. 10 

6,201 lb. 

28 

2,438 lb. 

11 

Sesame seed 

— ~ 

— 

— 

7,184 lb. 

SO 

Increases are recorded in the case of tea, cottton, capsicums and chillies, 


maize and maize Hour, potatoes, beeswax and strophanthus. Groundnuts 
and sesame seed appear for the first time, at least for a number of years, 
and it is hoped that the 1933 amounts are the beginnings of a large export. 
Small quantities of fibre and rubber were exported, but unfortunately they 
do not point to a renewal of activity in (these industries. Cotton seed 
exports declined as a direct result of low home prices, while tobacco exports 
declined as a result of lack of interest in one direction ami a voluntary 
restriction in another. 
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WOOD PRESERVATION* 


INTRODUCTORY 

T his is a subject which has been receiving considerable attention 
recently, in view of the threatening timber famine. Very little 
has been done in Cyprus to encourage ithe preservation of wood; 
this is all the more remarkable when one considers the lack of 
trees in the Near Hast. The object of this article is to enumerate 
briefly some of the methods used to render limber more durable, under 
many varying conditions. 

The chief enemies of timber are fungi and insects and these can 
damage timber under favourable conditions only, such as temperature, 
moisture, etc. Since man cannot control ithc elements, it is necessary for 
him to devise some method or methods for making timber immune to 
deterioration, 'fimber which has been well seasoned and is used for interior 
Jbuilding construction, furniture, fittings, etc., and where the changes in 
temperature and relative humidity are not considerable, need not receive 
any preservative treatment, if precautionary measures have been taken to 
prevent insect or fungi attack during felling, sawing, seasoning, and manu¬ 
facture also. Nearly all modern interior w^ork is treated with polish, paints, 
•varnishes, etc., which are in themselves antiseptics. 

Decay is the greatest bugbear in all forms of converted timber, 
and yet at'the same time k may be considered as one of the greatest assets 
to the forester. Ihis may sound paradoxical, but if we did not have decay 
in the forest we should have to go to considerable expense in clearing up 
rotten trees, branches, bark, and all the waste from felled trees: This 
‘idbcomposed material goes <to form what is generally known as humus. 
^Insects, fungi and certain forms of bacteria are responsible for the 
decomposition. 

The wood substance, or tissue, is the food supply of these insects 
and deleterious fungi. Prevention of attack means that some method must 
be adopted which will render the wood unpalatable to insects and fungi. 
Hence, to put it briefly, wood preservatives are insect and fungal poisons. 

It has been said that certain types of oil preservatives render wood 
inflammable, but such preservatives are usually used for marine and outdoor 
work, and even should it be necessary to use such material for house 
,construction, there are several methods whereby the wood can be rendered 
non-inflammable. . , 


ELEMENTARY WOOD PRESERVATIVE METHODS 

I propose to discuss several methods of wood preservation which 
might be of use m Cyprus. In each case I have considered the question 
of oconamy in cost of preservative and apparatus or equipment, for carrying 

, ^ Utilisation Officer. E*tfaet«a 

vltotn Cftfus Agncultuml Journal, Vol. XXIX, Part 3, September, 1334 ' ' 
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out the treatment. I do not propose to refer to any of the more advanced 
methods of pressure and vacuum impreg-nation itreatmenl, where the machi¬ 
nery is much too complicated for any Cypriot engineer. 1‘echnicalities have 
been avoided, wherever possible. 

CHARRING 

This is probably the oldest method of protecting timber from decay, 
it is still commonly used in Cyprus. It is very probable thait the primitive 
man knew of it when he hardened the point of his wooden spear in the 
fire. Certainly Lake Dwellers knew the preservative value of charring 
wood. Briefly the process consists in holding the wood to be treated over a 
fire until the outer fibres are charred. This means that the outer layers of 
the wood are charcoal which is not attacked by fungi or insects. The depth 
of charring is usually ^ inch, to ^ inch. The inner layers are thus protected 
from any injury. 

The result of rapid charring with unseasoned timber is that case- 
hardening occurs. Contraction of the outer layers and the increased pres¬ 
sure of steam and moisture in the inner layers brirrgs about a state of 
considerable tension between the outer and inner layers, with the obvious 
result thait the charred part splits and cracks so badly, that it is generally 
known as “starring” professionally. The writer has seen Eucalyptus 
telephone poles treated in this way, which have split in half for a distance 
of more than 2 feet up from the butt, it is fairly obvious that the area 
thus exposed to attack is considerably increased. Unfortunately the char¬ 
ring process in Cyprus is carried out much too rapidly and with unseasoned 
wood. 

There is a secondary reaction caused by the charring of the outer 
layers. Destructive distillation is set up where the heat is sufficiently high, 
Le., in the neighbourhood of the charred areas. This pyroliqueous acid so 
formed is in itself a fairly powerful preservative agent and is extremely 
toxic to fungi. 

The process of charring is not to be recommended unless as a 
last desperate resource, and even then it should only be used on thoroughly 
seasoned timber, and the process should be carried out slowly 

BRUSH TREATMENT 

This form of treatment is probably used more extensively than 
any other superficial method. As the name suggests, it consists in merely 
applying the preservative to the surface of the wood by means of a brush. 
As is always the case in superficial treatment, the best results can only be 
obtained when the wood is thoroughly seasoned. Preservatives have 
always better powers of penetration into dry woods. When using “oil” 
preservatives it is definitely advantageous to heat certain of them to say 
180*^ to 200^ F., e.g., Creosote. Even under favourable circumstances it 
will be found that the preservative rarely penetrates more than i of an inch. 

It is very essential that special care be taken in working the 
preservative into all checks, cracks, joints, etc., as thoroughly as possible. 
Paints, varnishes, enamels, etc., can all be considered as preservatives 
under brush treatment, either for indoor or outdoor wood work. 
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The Cyprus Railways use sleepers, imported from abroad which 
have been subjected to pressure treatment with creosote as the usual 
preservative. Even then the General Manager, Railvray, finds it profitable 
to recondition certain of these sleepers in order to prolong their utility. Ihe 
General Manager, Railway, has kindly granted me permission to quote the 
following figures : 

1 40-gal. Barrel ol Bitumen Solution cosits 30s. 

This amount of solution is sufficient to paint between 850-900 sleepers. 

1 labourer on a salary of 15 cp. per day can paint 50-55 sleepers per day. 

Cost of brush is Is. 4^ cp. 

Size of sleepers, 5 feet x 6 inches x 4 inches. 

Costs work out as follows : 

£ s. cp. 

Bitumen solution ... ... ... 1100 

Brush ... ... ... 0 14 

Labour (17 men (^n5cp. per day) 850 sleepers 1 8 3 

Allow £3 for treating 850 sleepers. J'hen actual cost per sleeper works 
out at 26 paras. 

DIPPING OR SIMPLE IMMERSION PROCESSES 

There is always a certain amount (in .some cases a considerable 
amount) of difficulty in working the preservative into checks, cracks, etc., 
and so one finds that dipping is more effective than the brush method. In 
dipping it is necessary to have some tank or container large enough to hold 
the preservative and allow the material selected for treatment to be 
submerged. In many instances it is not necessary to submerge the whole 
piece of timber, e.g., fencing posts, gate posts, telephone poles, etc. In 
such instances it is only necessary to treat that part which comes into 
intimate contact with the ground. 

Dipping is safer and surer than brush treatment and in general 
yields much better results. Dipping is a non-pressure process and relies on 
the absorptive properties of the wood to secure successful penetration; no 
doubt atmospheric pressure helps to some extent in forcing the preservative 
into the wood. The apparatus may consist of any open vessel, such as a 
vat, barrel, tank, cylindrical metal retort, etc. 

There are many different methods and processes wl^ich may come 
under the heading of dipping for the purposes of this brief article, although 
they are not considered as such from a technical point of view. I propose 
to enumerate a few of the more important in common usage in various 
countries. Some of them are eminently suitable for Cyprus conditions. 
It may even be found that two methods may be employed together. 

Kyanmng Process .—The timber is steeped in a solution of perchloride 
of mercury (mercuric chloride or corrosive sublimate) at atmospheric 
temperature and pressure. The wood is built up in the tank much 
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in the same way as is done in seasoning*, i.e,, stickers or lathes are placed 
between each layer of timber, and a space is left between each piece in 
the layer. 'Ihe reason for this is to allow of a fret' circulation of the 
solution. The strength of the solution is usually 1 per ( cnt. 

The lengith of time the timber must be kept submerged is variable 
as it principally depends on the thickness of the material to be treated. A 
rough estimate would be to allow one day for every inch of thickness, plus 
an extra day, e.g., a 2-inch plank would steep for 2 days plus the day extra, 
making 3 days in all. 

Needless to say, corrosive sublimate is an extremely dangerous 
poison, therefore it is imperative that it be handled with the utmost caution. 
It is always advisable ito have a container near the tank from which the 
solution can be pumped into the tank, and at the completion of the treat¬ 
ment it can be withdrawn and pumped back into the container. 

Open Tank Process ,—^'Ihe plan or apparatus consists of a tank 
or container of any size convenient to the dimensions and quantity of timber 
to be treated at any one time. Fhe container or tank must be so 
constructed that it may be heated directly by a fire under the tank or 
preferably by steam coils passing* through the liquid at the bottom of the 
tank. A suitable storage tank should be adjacent, fitted with a pump so 
that the preservative may be pumped into or out of the tank. 

The timber is placed in the tank and arranged as previously 
described. The creosote (or other preservative) is then admitted until it 
covers the timber to a depth of say 4 inches to 6 inches (allowance must 
always be made for the expansion of oils), fhe steam coils are then heated 
until the temperature of the creosote reaches 2()0^^F. in the tank. This 
temperature is maintained for one hour and then allowed to cool down; 
care must be taken to keep the limber well covered. Although the usual 
time allowed to cool down is about 24 hours, this ne^ed not be adhered to 
very strictly, but may vary with the needs or requirements of the operator 
The lower the temperature to which the preservative is allowed to cool, 
the greater will be the absorption. 

•If the wood is seasoned (as it should be) it contains minute air 
spaces; thus when the wood is heated the air expands and a certain amount 
is driven out as air bubbles which, with certain limbers, cause a thick froth 
on the surface of the creosote. On cooling, a partial vacuum is set up 
owdng to the contraction of the air left in the timber and so the preservative 
is drawn into the tissues of the timber, fhis process works very well 
with sleepers, fencing posts, telegraph poles, and for general farm work. 

PowelUzing ,—In this process the apparatus is similar to the “Open 
Tank Process*’, 

The preservative in this case is a saccharine solution, frequently 
containing an admixture of arsenic, l ime taken depends on size and 
species of rtimber, and may vary from a few* days to 3 or 4 weeks. The 
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saccharine solution coils at a slightly higher temperature than water, there¬ 
fore the water in the wood escapes as steam. Owing to the slight difference 
in temperature, the action of converting the wood moisture into steam is 
not so violent as it would be with creosote at 200 ^F. The wood fibres are 
not badly ruptured as would be the case with creosote, and so green wood 
can be treated by this process as soon as cut. 

The material should be left in the solution until quite cold. This 
insures a very thorough absorption. 

Burnettising .—The solution is made up in the proportion of 1 lb. 
of zinc chloride to 5 gallons of water. Time of immersion varies from 10 
to 21 days (nearly always done by pressure treatment in modern, up to 
date practice, as the time is reduced to 5-6 hours). Apparatus may be 
barrels, tanks, etc., etc. 

Margayizing ,—copper sulphate solution is used in the propor„ 
tion of 1 lb. of the salt to 4 gallons of water. Time of immersion is 
approximately 2 days for every inch of tfiickness of the material. 

I think that enough has been said about wood preservation to 
form a suitable introduction to a further series of brief articles on this 
subject. 

There is one more process 1 might mention, which may be of 
interest to Cypriots. It is used largely by the American farmers for pre¬ 
serving fencing posts. The posts are allowed to stand in a strong solution 
of lime water until required. They are then removed and dried. When 
thoroughly dry they are painted over with a dilute solution of sulphuric 
acid (HaSO^). This sets up.a form of case-hardening where the acid was 
applied, it should only be used on dry soils. 

The two chief types of preservatives are oils and salts, or a 
mixture of the two in definite proportions. Generally speaking the oils 
give better results under all conditions, whereas the majority of the salts 
are soluble in water and therefore cannot be used in damp soils as the 
salts leak out very rapidly. On the other hand salts are much cheaper 
and w^here the conditions are dry or on well drained land they have proved 
just as efficacious as the oils. 

The vast majority of people to-day are under the impression that 
preservatives are of rather a drab and monotonous colour. There are many 
proprietary preservatives on the market to-day which can be obtained in 
a wide range of pleasing colours; oak, mahogany, ebony, greens, reds, 
browns, and varying in price from Is. 8 cp. to 5 s. per gallon. These are 
known generally as the decorative preservatives, and when used on timber 
with a distinctive grain the,effect is often very pleasing. 




MEETINGS, CONFERENCES, ETC. 

COCONUT RESEARCH SCHEME 
(CEYLON) 

BOARD OF MANAGEMENT 

Minutes of the Twenty-Fifth Meeting- of the Board of Management, 
Coconut Research Scheme, held in Room No. 202, New Secretariat, on 
October 5, 1934. 

Present. —Mr. C. H. Collins, C.C.S., (Treasury Representative), 
Mr. Austin Ekanayake, Sir H. Marcus F'crnando, Messrs. F. A. Obeye- 
sekere, M.S.C., C. Pandittesekere, J.P., U.P.M., R. Sri Palhmanathan, 
A. W. Warburton-Gray, J.P., U.P.M. and Dr. R. Child, Chief Technical 
Officer, w’ho acted as Secretary. 

'J'he Director of Agriculture (ex-officio Chairman of the Board) regretted 
his inability to attend, and Mr. C. H. Collins was unanimously elected 
Chairman of the meeting. 

1. Minutes. —The minutes of the twenty-fourth meeting of the Board 
of Management held on June 1, 1934, were confirmed. 

The Board expressed the opinion that it was desirable to hold more 
frequent meetings, at least once in two months if possible. 

2. Board of Management. —The Chairman reported that Mr. Sri 
Pathmanathan had suceeded Mr. A. B. Gomes as Chairman of the Low- 
Country Products Association and as an ex-officio member of the Board ; 
he welcomed Mr. Sri Pathmanathan to the Board. 

3. Staff. —The Chairman reported that the Chief Technical Officer had 
consented to serve as a member of ithe Standing Committee on Industrial 
Research and Development and also of a Committee recently appointed to 
consider ithe co-ordination of Research in Ceylon. The Board approved. 

The (reneticist’s new agreement was tabled and was approved by the 
Board. 

4. Finance. —The Draft Estimates for the year 1935 were considered 
in detail. Under Capital Expenditure provision was made for the purchase 
of a jungle area, and a sum of Rs. 4,500 for Laboratory Equipment. 

Provision of Rs. 14,000 in 1935 was made for repayment of the third 
instalment of the Government Loan. 

Fhe Statements of Receipts and Payments for the quarters ending 
March 31, and June 30, 1934 respectively were approved. 

5. Accumulators. —The Chief 'Fechnical Officer reported that the instal¬ 
lation of accumulators had been completed and that the latter had been in 
operation since August 31, 1934. The necessary financial provision was 
sanctioned by the Board. 

The Board discussed the question of periodical inspection of the electri¬ 
cal equipment at Bandirippuwa. 

6. Estate .—The monthly Progress Reports of Bandirippuwa Estate 
for May, June, July and August, 1934 were all approved by the Board. 

7* The Board sanctioiied a supplementary estimate for meeting the 
cost of publtshing the Chief Technical Officer*s report on the Local Soap 
Industry. 
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RUBBER RESEARCH SCHEME 
(CEYLON) 


Minutes of the Twenty-third Meetin^^f of the Board of Management, 
held in the Committee Room of the Chamber of Commerce, Colombo, at 
10 a.m. on Thursday, October 18, 1934. 

Present, —Dr. W. Youngman (in the chair), Messrs. C. H. Collins, 
C.C.S., (Deputy Financial Secretary,) Leo B. de Mel, J.P., U.P.M., George 

E. de Silva, M.S.C., W. P. H. Dias, J.P., C. H. Z. Fernando, M.M.C., 

F, H. Griffith, M.S.C., F. H. Layard, P. R. May, F. A. Obeyesekere, 
M.S.C., H. F. Parfitt, M.S.C., C. A. Pereira, B. M. Selwyn and Col. 
T. Y. Wright. 

Mr. T. E. H. O’Brien, Director of Research, was also present by 
invitaition. 

Apologies for absence were received from Col. T. G. Jayewardene, V.D., 
M.S.C., and Mr. L. P. Gapp. 

MINUTES OF THE TWENTY-SECOND MEETING 
OF THE BOARD 

Draft minutes which had been circulated to members were confirmed 
and signed by the Chairman. 

BOARD 

The Chairman welcomed to the Board Mr. W. P. H. Dias, J.P., who 
had been nominated to act for Mr. C. E. A. Dias, J.P., during his absence 
from the Island. 

DECISIONS BY CIRCULATION OF PAPERS 

(a) Nursery at Dartonfield Estate ,—The Chairman reported that the 
Board had approved of application being made to the Rubber Controller 
for permission to plant the nursery. Permission had been obtained under 
Clause 44 (2) of the Restriction Ordinance and the nursery had been planted. 

(b) Visit of Chemist to Calcutta ,—The Chairman reported that the 
Board had decided in favour of Mr. M. W. Philpott making a short visit 
to Calcutta in connection with the treatment of jute woolpacks with latex, 
as requested by the Rubber Growers’ Association. The date of his depar¬ 
ture had not been settled. 

ESTIMATES OF INCOME AND EXPENDITURE FOR 1935 

Draft estimates of income and expenditure for 1935, which had previously 
been circulated to members were considered. After discussion and minor 
alterations the following estimates were adopted; 

Income ... ... ... Rs. 163,600 

Expenditure recurrent Rs. 139,792 

„ non-recurrent „ 27,011 ,, 166,803 
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OIDIUM LEAF DISEASE 

After consideration of the present position in reg'ard to the incidence 
of Oidium leaf disease on local rubber plantations the following^ resolution 
was adopted : ‘^That the Hon’ble the Minister for Agriculture be approached 
to allow a part of the old Restriction Fund to be utilised for the purpose of 
providing for the expense of dusting rubber areas affected by Oidium by 
means of dusting machines or aeroplane should one become available”. It 
was further decided to request that a Committee be appointed by Govern¬ 
ment to investigate the position and to work out a definite scheme for the 
control of the disease. 

Arising from a memorandum by the Director of Research on future 
experimental work on Oidium it was decided that Mr. R. K. S. Murray, 
Mycologist and Botanist, should continue to conduct this work and that 
an Assistant Botanist with a good knowledge of field experimentation should 
be appointed to take charge of agricultural research at Dartonfield. 

Jt was further decided that a small-holdings officer should be appointed 
and that Mr. VV. I. Pieris, Agricultural Assistant, should be transferred to 
this post. 

The Director of Research was authorized to purchase one sulphur 
dusting machine of each well known make up to a total of six for purposes 
of demonstration and comparison. 

The meeting then adjourned and it was decided to arrange for the 
adjourned meeting to be held at Dartonfield Estate. 
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DEPARTMENTAL NOTES 


THE introduction AND DEVELOPMENT 
OF “SUDUHEENATI” PURE-LINE PADDY 
INTO MATARA DISTRICT 


G. HARBORD. DIP. AORiC. (WYE) 

DIVISIONAL AGRICVLTURAL OFFICER SOUTHERN, GAU.E. 

The following- notes on the introduction of pure-line paddy into the 
Matara District may be of interest. 

Suduheenati (Hf9) (age 100-106 days). 

1. This pure-line paddy was first introduced in October, 1932, when 
one bushel of seed paddy from Tissa Paddy Station was supplied to the 
Mudaliyar, Wellaboda Pattu for trial for the Mahn season. 

Result — 50 bushels per acre 
i.e.y 25 fold. 

2. FOR THE YALA SEASON, 1933 

t 

102 bushels of seed paddy from Tissa was provided to growers who 
paid for it in cash — Government bearing the cost of transport. 

Result — The crop was much damaged by floods in April just before 
the harvest, but nevertheless the growth of the crop amply demonstraited 
the suitability of the ‘pure-line’ for the District, and the cultivators were 
not slow to appreciate that fact. 

Note ,—In spite of the damage, many fields gave yields of 20 fold, and 
approximately 400 bushels of seed paddy was distributed from a number 
of farmers for the next sowing season. 

3. FOR THE MAHA SEASON, 1933*34 

180 bushels of seed paddy from Tissa was provided to growers who 
for it in cash (transport free). 

iVote.—Three approved Private Seed Farmers were established. The 
estimated total acreage had risen to 885 acres. 

4. FOR THE YALA SEASON, 1934 

bushels of seed paddy from Ambalantota was supplied to growers 
who paid for it in cash (transport free). 

Also a lar^ amount of seed paddy was issued from the three .Private 
■ ^d'Farsmars.^'x. 
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Note .—The estimated total acreage had increased to 2,325 acres, and 
the cultivation of the pure-line had spread from Wellaboda Pattu (Baba- 
renda South), etc., into Gangaboda and Kandaboda Pattus, and also into 
Four Gravets. 

5. (i) A Paddy Winnowing Machine was issued in July, 1934, on loan 

to the Paddy Growers of Babarenda South, who had so enthusiastically 
taken to the cultivation of the pure-line Suduheenati paddy. 

(ii) The machine has been given to the care of the Police Officer, 
Babarenda South, who is himself one of the Private Seed Farmers. 

(iii) About three-founth of the Suduheenati crop harvested for Yala, 1934, 
i,e,, an approximate quantity of 20,000 bushels of paddy, was winnowed 
by this machine — and it is reported that the cultivators are very satisfied 
with the work done, and are anxious that the machine will be retained at 
Babarenda South for their future use. 
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FROG-EYE OR EYE-SPOT DISEASE 
OF TOBACCO 


MALCOLM PARK. A.R.C.S., 


GOVERNME^T MYCOLOGIST 


T his disease has been reported from the most tobacco-growing 
countries but it has been found to cause serious damage only 
in Australia, Sumatra and Rhodesia. It has hitherto been 
considered to be of little importance in India and Ceylon where 
tobacco has in the past been largely grown for chewing purposes. 
Now that cured tobacco of good quality and of high grade is being produced 
in Ceylon, the spotting caused by the disease is likely to affect considerably 
the prices obtained and the disease, in consequence, will assume more 
importance. 


SYMPTOMS 

The disease attacks plants at any stage of growth but is most common 
on the low'er leaves of plants as they are maturing in ithe field. The spots 
are found irregularly scattered over the leaf. They are roughly circular in 
shape with, usually, a well-defined narrow dark brown or purple brown 
margin and an ashy white*or pale-brown centre. The spots may be small, 
as in the illustration, but under favourable conditions they increase in size 
and may be up to J-inch in diameter. The shape of large spots varies 
since the progress of the disease is stopped by the larger veins of the 
leaf and the larger spots are often angular in shape with veins acting as 
boundaries. 

Another form of frog-eye even more serious than that appearing on 
plants in the field, frequently develops on apparently clean leaf which is 
being flue-cured at a temperature of about 120^F. This type of spotting 
is known in different parts of the world as Black Barn Spot or Pole Burn. 
It is caused by infections which, when the leaf is picked, do not show as 
they are the very early stage of the disease. Such leaves appear to be 
perfectly healthy when they are selected for curing but, when they are 
placed in the curing shed, the cells of the leaf which are attacked turn 
black and give rise, on the cured leaf, to numerous small black spots and 
in some cases black patches which reduce very considerably the market 
value of the leaf. 

CAUSE OF THE DISEASE 

Frog-eye is caused by the fungus Cercospora nicoiianae. If a diseased 
leaf is closely examined with the aid of a lens, a faint, black, powdery growth 
may be observed on the white centres of many of the spots. This grpwth 
consists largely of the spores or ‘seeds’ of the fungus which causes the 
disease. A very large number of spores may be produced on each spot and 
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'«each spore is capable of being- blown by the wind or being carried by rain 
splashes »to alight on a healthy leaf, there to give rise to a n^w infection 
which about a week afterwards appears as a brown spot. A short time 
later this spot in its turn produces spores and the process is repeated. The 
only requirements of the fungus are warmth and moisture. In tobacco- 
growing districts of Ceylon the former condition is always fulfilled, the 
temperature being at all times favourable for the growth of the fungus. 
We»t weather is favourable for the spread of the disease. If the leaves 
remain wet for two hours any spores on them can start to grow and conse¬ 
quently heavy dews may provide sufficient moisture for infection to take 
place. While k is impossible to attempt to control the moisture or terr.pera- 
ture of tobacco grow’n in the field, it is possible to some extent to adopt 
measures in the seed-beds which render conditions less favourable for the 
spread of the disease. 

CONTROL OF THE DISEASE 

Prevention is better than cure. It is easier to .take steps from the 
very beginning (to prevent the disease from appearing than to endeavour 
to check its ravages once it has gained a foothold on the plants. 1'he .steps 
to be taken in the various stages of the crop to prevent unnecessary infec¬ 
tion and to minimise the ravages of the disease are given below 

1. Seed .—The fungus not only attacks the leaves but may also occur 
on the capsules or fruits of tobacco plants. When the seed is collected 
small pieces of the capsules are often found mixed with the seed and 
on these spores of the fungus may be present. There is therefore the 
danger of introducing the disease into the nursery with the seed. To 
prevent ithis, the sterilization of the seed is recommended. The seeds 
.should be placed in a bag of muslin or cheese cloth and allowed to soak 
for 15 minutes in a 1 :1000 solution of silver nitrate in distilled or 
freshly gathered rain water (9 grains silver nitrate in 1 pinit water). 
Silver nitrate does not keep well and a freshly prepared solution from 
fresh crystals should always be used. The bag containing the seed 
should be well shaken in the solution so that the seed is thoroughly 
wetted. After soaking for 15 minutes the bag and seed should be 
washed for 10 minutes in running water or in several changes of clean 
waiter. The seed should be spread out to dry in the shade before 
planting* 

*2. Treatment of seed-heds .—Having obtained clean seed it is 
necessary that the nursery-beds should also be clean. The best site 
for nursery beds is in freshly cleared virgin soil as far removed from 
old tobacco land as possible. This soil is not always available and it 
1s best to attejnpt to sterilize the .soil of the nursery. Heap a layer of 
vegetable trash such as straw or weeds from the jungle to the depth 
of at least one foot all over the nursery and burn it thoroughly. 
Tobacco stalks and tobacco rubbish should not be used for this purpose. 
The burning will tend to kill off other harmful organisms besides the 
spores of the fungus causing frog-eye. To ensure adequate drainage 
'the beds should be well raised. 
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3. Spraying .—Even when great care is taken to use clean seed ancf 
to sterilize the soil of the nursery beds, there is always the possibility 
of the spores of the fungfus causing- frog'-eye being- brought by the 
wind and affecting nursery plants. The nursery plants should be 
sprayed once a week wi*th Bordeaux Mixture (2-2-40) or some other 
efficient copper spray. Spraying is much more effective if it is started 
before the disease appears. To spray the tobacco plants in the held is 
loo expensive to be practicable. Spraying tends to make plants more 
vigorous and healthy. 

4. Priming .—judicious priming, i.e., the removal of lower and* 
diseased leaves, is valuable in reducing* the infection of leaves after the 
plants have been transferred to the held. I’riming should be started 
as soon as diseased leaves are seen but should not be carried out to 
excess otherwise the growth of the plants will be checked. Once the 
plants are well grown the primed leaves may be cured separately and 
sohl with the '.sand leaves’. 

5. Harvesting .—Mature leaves are very subject to infection and 
harvesting should not be delayed. Every effort should be made to 
harvest leaves as soon as they ripen. W hen possible, clean lea>es 
should be cured in a different shed from spotted ones. 

6. After Harvesting .—Every grower of tobacco should uproot and, 
if possible burn, the stalk and trash remaining from the tobacco crop 
within one month after the compleftion of the harvest. This action is 
most important if the gradual increa.se in the incidence of disea.se is 
to be checked. So impqrtant is it that in some pants of the world it 
is enforced by law. Tobacco trash left on the land carries over diseases 
from one season to the next and is often largely responsible for the 
severe attack of diseases. 
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ANIMAL OISBASB RBTURN FOR THE MONTH 
ENDED 31 OCTOBER. 1934 




No.uf 
Cases up 



09 

Bal¬ 

ance 


Province. &c. 

Disease 

to Date 
since 

Fresh 

Cases 

Reco¬ 

veries 

JS 

2 

No. 

Shot 



Jan. 1st 



Q 

Ill 



1933 







Kinderpest 



... 





Koot-and'inouth disease 

660 

7 

658 

2 



Western 

Anthrax 

Rabies (Dogs) 
l^iroplasmosis 

12 



... 

12 



Kinderpest 








Koot-and-niouth disease 

664 


642 

22 



Colombo 

Municipality 

Anthrax 

Rabies (Dogs) 

Haenioi rhagic 

9 

4 

... 

... 

9 


"4 


Septicaemia 

... 







Black Quarter 

... 







Rovinc Tuberculosis 



... 





Rinderpest 







Cattle Quarantine 

Koot-and-mouth disease 

11 


10 

1 



Station 

Anthrax 






(Sheep & Goats) 

281 

36 


281 

... 

... 


Rinderpest 




_ 




Koot-and-niouth disease 

73 

2 

73 




Central 

Anthrax 








Bovine Tuberculosis 
Rabies (Dogs) 

ir 

1 


1 

5 

5t 

Southern 

Rinderpest 

Koot-aJid-mouth disease 

159 


159 

... 

... 

... 

Anthrax 



... 

... 


... 


Rabies (Dogs) 

2t 

... 


1 

... 

1 


Rinderpest 

144 


45 

93 


8 


Foot-and-inoutli disea.se 

28 


28 



... 

Northern 

Anthrax 

Black Quarter 

Rabies (Dogs) 

... 

i 

... 

... 

... 



Rinderpest 

... 

• •• 


• •• 



Eastern 

Foot>and-mouth disease 

345 

211 

327 

*3 

15 



Anthrax 



... 

... 


... 


Rinderpest 

... 


... 



so* 

North-Western 

Koot>aiid*inouth disease 
Anthrax 


345 

1 439 

1 

16 


... 

Rabies (Dogs) 

441! 

8 

' ... 


28 


Piroplasmosis 

1 

1 

... 

1 


... 

North«Centrat 

Rinderpest 

63 


13 

44 


6 

Koot-and-inouth disease 
Anthrax 



••• 

... 

... 

!!! 


Uva 

Rinderpest 

h'oot-and>niouth disease 

289 

... 

282 

*7 

... 

— 

Anthrax 

• e« 


... 

. 

... 

... 


Rovine Tuberculosis 

1 

••* 

... 

1 

... 

... 


Rinderpest 

,, 


• •• 

•*. 

... 

... 


Foot-and-mouth disease 

256 


256 

... 


•M 


Anthrax 

*•« 

... 

... 


... 

... 

Sabtragaintiwa 

Piroplasmosis 

Haemorrhagic 

... 

... 



... 

... 


Septicaemia 

23 

... 

1 3 

20 

1 ... 

... 


Rabies (Dogs) 

9 

1 

'** 

... 

... 

9 


* 1 case, a dog, f Includes 1 slaughtered at Kandy Slaughter House, t H case, a cow». 
li Incltt<les 2 cows and 6 jackals. 

Q. V. S. 0«cc, M, CRAWFORD, 

Colombo. I4th November, 1934. Gorernment Veterinary Burgeon * 
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MBTBOROLOGICAL REPORT, 

OCTOBER, 1934 


Temperature 


Humidity 


Rainfall 


Colombo 

PuttaLam 

Mannar 

Jaffna 

Trincomalee 

Batticaloa 

Hambantota 

Calle 

Ratnapura 

A'pura 

Kurune({ala 

Kandy 

Bmdulla 

Oiyatalawa 

HakjSala 

N'Eliva 


§1 

as 

2 • 

Dif¬ 

ference 

from 

Average 

Mean 
Minim util 

Dif¬ 

ference 

from 

Average 

>» 

rd 

P 

$1 

J= C 

li 

50 

< 

1 

< 

■iSB 

o 

e 

6 

o 

% 

% 


Inches 


84-5 

0 

73 9 

- 1*2 

78 

93 

7‘4 

2110 

25 

86-3 

+ 0-8 

757 

-0 3 

75. 

91 

6*5 

8’8I 

18 

87-5 

+ 0*3 

77'9 

+ 08 

76 

84 

0*5 

873 

13 

85-7 

+ 0-9 

774 

■FO‘4 

80 

91 

6*1 

1080 

18 

87-4 

-0 2 

75'8 

+ 0 6 

72 

86 

59 

13-64 

19 

859 

-0-9 

75-4 

+ 06 

74 

91 

6’8 

7'47 

16 

83-6 

-24 

748 

-O'l 

80 

88 

59 

12 82 

20 

82-9 

0 

743 

- n 

84 

93 

64 

34 69 

23 

87-1 

+ 04 

727 

-04 

80 

98 

T5 

1975 

26 

89-8 

+ 20 

73'8 

+ 0-4 

68 

95 

81 

7*41 

15 

89-4 

+ 3-0 

7.5'4 

+ 21 

68 

82 

7-3 

11’33 

21 

85-3 

+ 2*3 

68‘8 

+ 03 

70 

90 

7-0 

1071 

22 

842 

+ 1 7 

65-9 

-fO'6 

70 

95 

6'6 

9‘97 

21 

75'8 

-0‘6 

607 

+0-3 

72 

89 

6-6 

6'50 

20 

70-7 

+ 2-7 

560 

-07 

81 

91 

61 

9'68 

22 

68-4 

+ r3 

51-8 

-0'8 

78 ' 

91 

87 

10'84 

28 1 


Inches 

+ 673 
- 002 
+ 036 
+ 1-37 
+ 517 
+ 0-81 
4- 818 
+ 21'80 
+ 1'21 

- 231 

- 4 34 

- 0 90 
I- 0 35 
~ 3’42 

- 2 48 

- 012 


The rainfall this month was above normal over the greater part ol the south-western 
low-country, Galle and some neighbouring stations reporting over 20 inches above normal 
Elsewhere, excesses and deficits were irregularly distributed, but, on the whole deficits 
were rather more numerous than excesses. ’ 

The highest monthly totals weie 46-52 inches, at St. Leonard's, and 46-21 inches at 
Kokkawita, while totals of over 40 inches were reported from Batapola, Baddesama 
and Labuduwa. 

The OTly station with a monthly total of less than 2 inches was Yala 1-69 inches 
while a few stations, mainly near .Anuradhapura and along the east coast south of 
Batticaloa, had totals of less than 6 inches. “ ® 

The rainfall of this month ended the drought, which had persisted in the north 

and east for some five or six months, and in the south-west since July 

67 reports of daily falls of at least 5 inches were received, from 44 stations Of 
these, 12 occurred on the 7th-8th, and 30 on the 8th-9ih. The highest dahv f^l 
report^ was 15-10 inches, on the 7th-8th, at .St. Leonard’s Estate Flnitiva J-t* 

more falls of at least 10 inches were also recorded. The total rainfall for j 

7th-9th was above 20 inches at St. Leonard's (25 80 inches) and BataLfrm 9 o‘T“ 
and above 15 inches at Baddegama. Hiyar^ 

daragama, Kanana, and Beau Sdjour. «aiuwa, Macara, Ban- 

At the beginning of the month, rainfall was light, and confinpH 
districts. From the 3rd local thunderstorms gavf ‘ ome ra“n in .he .b 
while the rainfall in the south-west increased from the 4th and wls “f** 

from the 7th to the 9th. About the 12th particularly heavy 

■east . ceased, white the rains in the south-we« de^!.scd“"bm*‘Xr ih. ““''‘h and 
month weak barometric gradients were expe-ienced and loraf "“‘*‘*>6 of the 

^understorms were reported from al' over TheTslaAd Th^rLuh or evening 

were usuaUy heaviest in the south-west. About the°‘26th an JrT/ f®*."®’ 
in the Bay of Bengal began to affect Ceylon, and the P*’®**"*'® 

raiiff^l diaoged. Thunder was less ofteif reported and distribution of the 

the porth, as well as from the south-west By the’end^nf^th tam was recorded from 

had moved away, and the r^iXll modiiiltS ^ 

^ the whole nn J • . , 

«^. ^B^efple pressure was about no;mal, wharthe wln^T^^ ;^ations from 

thertt^ agll east, and below normal elsewhere Ite di«cti«„ 5- ‘*^2* 

*^ 7*^ afemg the east coast, “ ®«®'‘on was generaBy eoo^wait 
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EDITORIAL 


RECENT ADVANCES IN TEA CULTURE 

O UR articles on the vegetative propagation of the tea 
plant have brought to notice certain interesting points. 
One of these relates to the number of bushes in a tea 
field that effectively contribute to make the yield of 
the field as high or as low as it is. The divergence in yield in 
the plants on many estates appears to be so considerable as to 
make the matter especially worthy of consideration at the present 
time when there is a. limit to the production allowed from an 
estate. There is now an excellent opportunity for experiment 
to see if the quantity required could not be produced from a 
much smaller acreage than it is at present. A material increase 
of the yield per acre on the part of the plant itself should effect 
a corresponding reduction in the cost of production. That 
indeed would open a way to an advantageous restriction. The 
method obviously shows advantages analogous to the bud¬ 
grafting of rubber — the multiplication of high-yielding plants 
by vegetative methods and the substitution of these for the low- 
yielding ones at present in the field. Preliminary observation 
upon existing bushes to determine the low average yielders is 
of course a necessary initial step. Coupled with the results of 
recent experiments on the methods of pruning tea an increased 
knowledge of horticultural operations now puts us in possession 
of valuable ways and means to improve yield without in any 
way deteriorating quality. These operations in fact place us 
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in a position to improve quality at the same time. It seems 
certain that in the near future much greater attention will be 
paid to the tea bush along these lines especially by the new¬ 
comers in the field of the tea plantation industry. The genetics 
of the tea plant have in the past been largely neglected because 
it was too readily accepted that there was nothing to learn there¬ 
from. The importance of “jat” or the variety of the plant 
grown has long been recognised but the method of propagation 
by seeds as ordinarily grown has not in most cases so rigorously 
preserved purity of type as to secure the greatest advantage. 
Further if purity of type were preserved the individual eccentri¬ 
cities of the various plants are perpetuated by this method of 
propagation from seeds. 

An interesting article recently published by the late Director 
of the Tea Experiment Station at Buitenzorg indicates with what 
care^ and modern knowledge the French tea plantations and the 
tea industry in Indo-China are being inaugurated. It certainly 
seems that if the French are going to develop a taste for tea 
drinking they are at the same time going to take care that they 
drink the tea of their own colonies. Tea from Indo-China has 
been known on the market for some time, especially so for its 
evil quality, this was produced by the inhabitants from promis¬ 
cuous bushes and under conditions of manufacture which were 
anything but modern. This is now being entirely altered by 
the establishment of a uniform type of Assam tea plant obtained 
from Java and Sumatra on plantations which are well organised 
and equipped. At present the number of large plantations is 
only six, four of which are already working most up-to-date 
factories, whilst on two others, factories ire in course of construc¬ 
tion. The areas of the estates are from some 600 acres to 1,250 
acres. One of the plantations is at a low altitude. The others 
are situated at heights between 2,000 and 6,000 feet. The 
climate of (Jie tea districts is said to resemble that of Uva and in 
certain cases the tea produced to have the bouquet of that of 
D^jeeling, There is judged to be a possibility for development 
sulficient to meet expanding French needs. 
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VERNALIZATION 


J. C. HAIGH, PH. D. 

ECX)NOMIC m)TANIST 


T here appeared in a recent number of this Journal 
(Vol. l-XXXII, No. 4, April 1934), a brief account 
of the principles of vernalization, or the pre-treatnr.ent 
of seed, and the possibilities of adapting the process 
to agricultural practice. It is now possible tQ give an account 
of preliminary trials with two Ceylon crops. 


Maize .—Specific recommendations are made by the Russian 
workers for the pre-treatment of maize seed. The seed should 
be soaked for 24 hours in water in the proportion of 30 gm. 
water to 100 gm. seed, then kept in the darkness at a temperature 
of 20-30°C. for a period of 10-15 days. In the present experi¬ 
ment the seed was soaked as recommended and thereafter kept 
in darkness for 11 days at the laboratory temperature of 26°C. 
It was then sown in pots at the same time as control pots were 
sown with dry, untreated seed. The treated seed had been 
surface-sterilised with mercuric chloride before soaking, but 
nevertheless moulds developed during treatment. Many seeds 
were destroyed, and in all those that had started to develop, 
the radicle died back. It was succeeded by adventitious roots 
and by the extrusion of the plumule. Such seeds were con¬ 
sidered still to be suitable for the purposes of the experiment. 

Readings were taken when' the first male flowers opened 
and also when the first silks were protruded from the sheath 
surrounding the female inflorescence. 

Five varieties were used and the figures given below are 
averages: 
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TABLE I 
MAIZE IN POTS 

Mean number of days from 
,( sowing to 

Variety Treatment Opening of male Appearance of 

flowers silks 


1. 

Vernalized 

66-3 

74-6 


Untreated 

66-5 

76-3 

2. 

Vernalized 

64-5 

70 0 


Untreated 

670 

680 

3. 

Vernalized 

64-6 

670 


Untreated 

580 

620 

4. 

Vernalized 

61-2 

70 3 


Untreated 

61 0 

70-5 

5. 

Vernalized 

630 

783 


Untreated 

640 

690 

Means 

63-9 

72-1 



63-3 

69-2 


Pre-treatment has obviously had no shortening effect in 
this experiment. 

Rice .—^The technique for the treatment of rice seed has not 
been published, so that it was necessary to attempt to discover 
not only whether rice would respond to pre-treatment, but also 
what period of vernalization would produce the best results. In 
the details already given for tropical and sub-tropical, or "short- 
day”, plants, the period of treatment varies from 5-15 days 
and the temperature from 20-30°C. and these data were used as 
a guide. Seed was vernalized for 6, 10 and 15 days at a 
temperature of 25*^0. being the mean temperature of the 
laboratory. The control was seed treated by the normal or 
village method of sowing, which was described in the previous 
article. As however this method appears likely to be in itself 
a form of vernalization, further controls were added of seed 
sown dry and also of seed germinated in an open porous dish, 
with no attempt to control temperature, light or pressure. Two 
vari^ies of paddy were used and the seedlings were sown in 
^ ^ All treatments were started on the 
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same day, which was later discovered to be a mistake; it meant 
that extra controls were required and it had other results which 
will be apparent when the figures are examined. The treat¬ 
ments were then 

A. Seed sown dry in pots. 

B. .Seed soaked for 24 hours, then germinated in an open 
porous dish: sown after 6 days. 

C. Seed soaked for 24 hours, then vernalized for 6 days 
at 250 c. 

D. Seed soaked for 24 hours, then put under pressure 
(village method) for 6 days — control of C. 

E. Seed soaked for 24 hours, then vernalized for 10 days 
at 25«C. 

F. Seed soaked for 24 hours, then put under pressure for 
6 days — control of E. 

G. Seed soaked for 24 hours, then vernalized for 15 days 
at 250 c. 

H. Seed soaked for 24 hours, then put under pressure for 
6 days — control of G. 

Treatments A, B, C, D, E and G were laid down all at the 
same time, and treatments F and H were started at such times 
that they were sown on the same day as treatments E and G 
of which they were respectively the controls. 

Readings were taken as each plant flowered, and the figures 
in Table II are the means of the plants in a pot. 

From a comparison of the results of treatments D, F and H, 
which were identical except for date of sowing, it is apparent 
that the period from sowing to flowering is affected by the date 
of sowing, and that the later the sowing the shorter the time 
required to come into ear. Lord and de Silva {The Tropical Agri¬ 
culturist Vol. LXXVI, No. 6, June 1931) found, by means of 
monthly sowings, that the age of a variety differed if sown at 
different times of year, and it would appear from the above 
figures that the change is progressive. It is therefore impossible 
to draw any comparisons with treatments A and B, and we can 
only compare treatments C and D, E and F, G and H in pairs. 
With the variety Kurulutuduwi these pairs show significant 
diff^emces, in favpnr of vernalization when the treatment is 
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flowering period of a pure-line paddy is approximately 28 days. 



333 


given for 6 days, but in favour of the village method when the 
period of vernalization is longer. In view of the fact, however, 
that the corresponding pairs for Mawi are almost identical the 
results must be regarded as inconclusive. 

The experiment was repeated in Yala 1934 with various 
modifications. In the first place all treatments were sown on 
the same day, so as to eliminate the effect of sowing date on age. 
Incidentally this meant that only one control of the village 
method was necessary. Secondly, less water was used in soak¬ 
ing. In the original experiment the seed was soaked in an 
unlimited quantity of water for 24 hours. It was discovered 
subsequently that 100 gm. maize seed will absorb 40 gm. water 
in 24 hours, whereas the technique recommends the addition of 
only 30 gm. water per 100 gm. seed. Accordingly the quantity 
of water used for soaking the paddy seed was reduced in the 
same proportion. Lastly, the experiment was carried out in the 
field instead of in pots. Fifty seedlings are too many for one 
pot, and growth was undoubtedly affected; it cannot be said 
whether development was similarly affected, but the risk was 
considered unjustifiable. The seedlings were accordingly sown 
in plots of 144 plants in rows, spaced 6 inches apart both ways. 
The plots were replicated 6 times and randomised, and all 36 
plots were in the same bunded field. This complexity of treat¬ 
ment is justified by the fact that a pure-line crop, growing under 
ordinary conditions, requires a period of 3-4 weeks to complete 
its flowering, and some of the differences between plants may 
be caused by differences of environment. Hence the necessity 
to grow a large number of plants in order to get a reliable mean 
figure for the period from sowing to flowering. A plant was 
considered to have flowered when the peduncular ring at the 
base of the panicle was clear of the flag leaf. 

The treatments were as before except that there was only 
one treatment by the village method. We therefore have 

A. Seed sown dry. 

B. Seed soaked for 24 hours, then germinated in an open 
porous dish. 

C. Seed soaked for 24 hours, then kept under pressure 
(village method) for 6 days. 

D. Seed soaked for 24 hours, then vernalized for 6 days 

at 26 X, 
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E. Seed soaked for 24 hours, then vernalized for 10 days 
at 25°C. 

F. Seed soaked for 24 hours, then vernalized for 15 days 
at 25°C. 

All treatments were sown on the 20th April, 1934 and 
Table III gives the mean number of days from sowing to 
flowering for each plot. Table IV gives the analysis of variance, 
from which it is found that the differences between treatments, 
though small, are significant. The standard error of the mean 
of 6 plots is 0-74 days, so that differences between means of more 
than 2-22 days are significant. On this basis, and taking the 
seed sown dry as the control, a significant shortening of the 
pferiod between sowing and flowering has been obtained with 
the seed germinated ir an open dish and with that vernalized 
for 6 days: if however we take the normal village method (treat¬ 
ment C.) as control, the only significant difference is obtained 
with the seed germinated in an open dish. There is no signifi¬ 
cant difference between the village method and the seed verna¬ 
lized for 6 or 10 days, but 15 days pre-treatment has an adverse 
effect. 

Although the differences found above are mathematically 
significant, yet from a practical point of view they are of no 
importance. The greatest difference is only 4-^ days, and this 
difference can be obtained by a slight variation in sowing date. 

It therefore appears that, under the conditions of the experi¬ 
ment, vernalization is of no practical significance. The villager, 
for reasons of convenience, has evolved a method of pre¬ 
treatment which corresponds closely to vernalization, and the 
period of that pre-treatment coincides with the optimum period of 
vernalization I there is little doubt, however, that the duration 
of the village treatment, which must have been determined by 
trial, has been chosen as the shortest time necessary to obtain 
maximum germination, and has not been influenced by (questions 
of subsequent ear formation. The practice of pre-treatment of 
rice seed is now common in Ceylon except in the very dry areas 
where the supply of water is limited or unreliable; there the .seed 
is sown dry. In such areas all water courses and wells are 
probably dry for several weeks before the monsoon breaks, and 
it would be impossible to judge with accuracy when the'pre- 
tt%atment should start. ■ ^ 
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It does not follow from the results of these experiments 
that there are no conditions of pre-treatment that would not 
produce an appreciable shortening of the period from sowing to 
flowering. The Russian experiments were carried out at 
Odessa latitude 46" 29 mins. N. and the temperature of the treat¬ 
ment must have been considerably above that of the atmosphere. 
It may be that an appreciable temperature difference would 
produce similar changes here. At the same time, it seems 
unlikely that vernalization would ever be of practical importance 
in a climate such as that of Ceylon except during abnormal 
seasons where drought had prevented sowing at the normal time. 
In such circumstances the villager sows, say, a five-month 
variety instead of his usual six-month one, or replaces a four- 
month crop by one which matures in three. The result is gener¬ 
ally a lower yield, and if, as is claimed, plants can be made to 
mature in a shorter period without loss of yield, as a result of 
pre-treatment, then the method may have practical application. 
It would be necessary however, for the diminution to be of the 
order of a month or more. Taking all the factors into consider¬ 
ation, it appears that the practical application of vernalization 
is likely to be of value mainly in temperate regions, where it may 
permit the introduction of crops which could not otherwise be 
matured in a normal season. 

SUMMARY 

1 . The technique of vernalization has been applied to seed 
of maize and rice. 

2. On maize seed it has had no effect. On rice it has 
produced a small, but significant, shortening of the period 
between sowing and flowering; the shortening, however, is too 
small to be of practical value. It is possible that a modification 
of the treatment may have a greater effect. 

3. On general grounds it is considered that vernalization 
is not likely to be of practical value in tropical regions. 


NOTE ON FLOWERING IN RICE 

It was mentioned in the above article that a pure-line crop 
of rice, growing under normal conditions, requires a period of 
3-4 weeks to complete its flowering. This fact has been estab¬ 
lished by genera! observation, as has also the conclusion that a 
crop is "60 per cent, flowered" approximately 10 days after the 



VERNALIZATION IN FIELD—^YALA 1934 


336 


J 28 S§SS S 


^ r* 

iCi-HGO^-^ViGO ^ 
O co^t/^uDic<o 
H ;dcococo;o;c Oi 
CO 


O ^ CO 
u cc ^ 
« *0 T 

^ «o 

^ 1/5 

§ - "s. 


^ C^ O 00 w ^ w 

b « 00 05 c^ 00 

^ © © O *jO 

^ ^ © 


00 05 W © 00 1^ 

S 6o ^ 

o ^ © *^ ^ 


© © ^ 05 1^ 

© b b 00 b © 

,-H O © © © »-< 


> 

M U. 

ffl O 
<; <0 


O 00 ^ (W 00 © 

i-< © © b lio ^ 

««4 O O © ^ 


W 1^,© ^ © © 

JO is b ® ^ 

•“ 1-1 © © © »-H f-< 


© ^ © CO ^ <N ^ 

sgssig s 

1«H fM T-« © 


© ^ 

^ © © 
do ^ w 

r> GO 


© © © © 
oi © 


S <«aQwu4 ja 

S 2 

u o 

H H 


c 

0) 

tf5 E 

-23 k* 

g §g 

CQ H (4 


25 1% point is 0'6747 : z is significant 



337 


appearance of the first flower. Opportunity was taken during 
the vernalization experiment of collecting data to prove these 
conclusions. 

As is stated in the paper, the second experiment with paddy 
was arranged in 36 plots, 6 of each treatment, randomised and 
replicated within one bunded field. Each plot consisted of 144 
plants in rows 6 inches apart each way. As each plant flowered 
it was pulled out. Unfortunately all the plants did not attain 
maturity, but readings were taken on nearly 2,000 plants. 

It was further stated that some of the differences betw'een 
the flowering dates of different plants may be due to differences 
of environment. If this statement is correct, we may hope to 
find significant differences in the plot distributed over the field. 

Since it has been found that the mean number of days from 
sowing to flowering has been affected by the previous treatment 
of the seed, we cannot use the different treatments for testing 
the effect of environment, but we can compare the replications 
of each treatment among themselves. 

It will be seen from Table III of the article that there is 
variation in the means of any one treatment. We may compare 
these means with the position of the plots in the field, taking 
each treatment separately and numbering the replications within 
it from 1 to 6 according to the mean number of days taken to 
come into flower. Thus, in any treatment, the plot numbered 
1 had the lowest mean number of days from sowing to flowering 
and that numbered 6 had the highest mean. If now we super¬ 
impose these values on the plots as arranged in the field, we 
have the following pattern: 

2 3 1 6 6 2 

4 15 115 
4 5 4 4 4 1 

2 3 6 4 2 3 

2 6 5 1 5 5 

3 2 3 6 6 3 

There is no obvious grouping of high or low figures In any part 
of the pattern, although there is a suggestion of a greater density 
of higher numbers (or later flowering) in the centre. 
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We may examine the question in another way. Taking 
any one treatment, we may obtain a frequency array by tabulating 
the number of plants flowering on each day, commencing with 
the first plant of that treatment to come into flower. We may 
also obtain a frequency array by taking each replication sepa¬ 
rately, and adding together the arrays thus obtained, so that we 
have assumed that all replications commenced flowering together. 
Now if the position of the plot in the field affects the flowering 
date, so that the plots flowered at different times, we would 
expect the dispersion of the frequency array to be decreased by 
adopting the second of the above arrangements, for we have 
eliminated differences due to position, and made all the plots 
commence flowering together. Below are given the standard 
deviations of the frequency arrays obtained by these methods, 
for each treatment. 


Treatment 

S.D. of ordinary 
frequency array 

S.D. of composite 
frequency array 

A 

6-2i:0-l 

6-2±01 

B 

62±01 

6-1 ±0-1 

C 

6-4±0-2 

6-2i:0-2 

D 

5-8.t01 

5-8 £01 

E 

6-6 ±0-2 

6 3 ±0-2 

F 

7'3±0-2 

7-2 ±0-2 


In no treatment do the pairs show significant differences, 
and it would appear that the position of the plot in the field has 
had no effect on the date of flowering. 

We may now with safety add together the frequency 
arrays obtained from the various treatments to obtain a flower¬ 
ing curve, which is reproduced in the figure. The distribution 
is moderately asymmetrical, the mode being 8 days, the median 
10-25 days and the mean 11-74 days; the figure of 10 days 
hitherto used as the period to “50 per cent, flowering” is seen 
to be very approximate. Further, 92 per cent, of the plants 
have flowered in 3 weeks and 97 per cent, in 4 weeks. 

It is intended to test the effect of selection within a pure-line 
by bagging plants from the beginning, middle and end of a 
frequency array such as this and growing the seed thus obtained. 
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STUDIES ON PADDY CULTIVATION 

IV—THE EFFECT OF SYSTEM OF CULTIVATION 
ON THE COMPOSITION OF THE PADDY 
CROP AND SOIL 

A. W. R. JOACHIM, Ph. D.. 

(ACRiajLTURAL CHEMIST) 

AND 

S. KANDIAH. DIP. AGRIC. (POONA) AND 

D. G. PANDITTESEKERE, DIP. AGRIC. (POONA) 
(ASSISTANTS IN AGRICULTURAL CHEMISTRY) 


INTRODUCTION 


I N the preceding paper of this number of The Tropical 
Agriculturist are given the details of experiments 
carried out to determine the effect of different systems of 
cultivation on the yield of paddy and the general conclu¬ 
sions drawn from a simultaneous study of the chemical data and 
the yield figures. The present paper deals with the results of 
analyses of crop and soil carried out with the object of ascertain¬ 
ing what light these would throw on the yield differences 
observed. The methods of procedure for crop and soil samp¬ 
ling and analysis were the same as those adopted previously. 
Certain analytical determinations were however omitted as the 
trials were carried out on the same soil area and earlier work 
had shown that they were of little or no value from the stand¬ 
point of these investigations. It was also not found necessary 
to sample frequently and samplings were therefore made only at 
important stages of crop growth. The results are unfortunately 
not as complete as they might have been but for the destruction 
of the Yala crop by floods. They do hpwever give a clear insight 
into the relationship between the intake of plant food material 
as governed by system of cultivation and manuring on the one 
hand and yield of crop on the other. In this respect they 
constitute a definite advance of our knowledge of the science of 
paddy cultivation. 
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CROP DATA AND DISCUSSION MAH A 1932 

COMPOSITION OF THE CROP 

The analytical composition of the above-ground portion of 
the crop and its various parts from the differently treated plots 
is given in two tables. The results of the crop analyses are 
expressed as percentages on dry matter at 100°C. Table I 
shows the percentage composition of the whole plant, and Table 
II that of the constituent parts. 

The data of Table I confirm what has been previously 
observ'ed in regard to the variation in crop constituents with 
advancing age, irrespective of the system of cultivation. The 
crop at harvest from differently treated plots does not show 
any appreciable variation in composition except in regard to 
phosphoric acid and to a lesser extent, nitrogen. The trans¬ 
planted crops have higher percentages of these constituents than 
the unmanured and manured broadcast plots. The manured 
crops generally contain higher percentages than the correspond¬ 
ing unmanured crops. 

The composition of the various parts of the crop is similar 
to that found in the previous investigation. Nitrogen and 
phosphoric acid are concentrated in the grain while potash and 
to a lesser extent, lime in the straw. No appreciable differences 
are observed in the composition at harvest of various parts of 
the differently treated crops, though here again the percentages 
of phosphoric acid in the grain of the unmanured broadcast crops 
are lower than those of the corresponding manured and the 
transplanted crops. 

RATES OF ABSORPTION OF FERTILISING CONSTITUENTS 

in Table 111 are set out the percentage rates of absorption 
of fertilising constituents by the whole plant and parts of plant 
at different stages of growth, calculated on the amounts found at 
harvest. The table showing the actual amounts of fertilising 
constituents in grams per ten culms, from which Table III was 
con.structed, is not published owing to its unwieldiness and as 
all the information it furnishes is contained in this table. 

An examination of the table will indicate that: 

(1). .At flowering the transplanted crops, both manuret^ 
and unmdnured, have absorbed nitrogen and phosphoric acid to 
the extent of only about 60 per cent, of the amounts at harvest. 
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Similar figures were obtained in the previous investigation for 
the Maha crop. Those for the broadcast and broadcast and 
thinned plots (for the sake of brevity designated the thinned 
plots) are much higher, being approximately 88 and 84 per cent, 
respectively. These observations confirm those of Sahasdra- 
budhe who worked with transplanted paddy and Sen who 
made his studies with a crop which was not transplanted. 
They differ however from those of Kelly I his divergence 

may be attributed to differences in age and variety of 
paddy, methods of cultivation, soil factors, and, what appears 
most likely, differences in identity of the stage of flowering 
in the two investigations. Manuring lowers the rates of 
absorption of the essential fertiliser constituents by both 
crops especially the thinned crop Thus with the thinned 
and manured crop the percentages of nitrogen and phosphoric 
acid absorbed are respectively 5b and 54 and for the 
corresponding broadcast crop 74 and 83. The data do therefore 
indicate that while transplanted crops continue to absorb the 
essential fertiliser constituents steadily till harvest, the unmanured 
broadcast and thinned crops cease to do so a short time after 
flowering. The manuring of a broadcast crop does appear, how¬ 
ever, to produce the same effect as transplanting of lengthening 
the period of essential fertiliser absorption by the crop. It would 
seem reasonable to assume that, other conditions being equal, 
the longer the period over which a crop can take up plant food 
constituents, the better would be its grow'th and the higher its 
yield. The chemical data just discussed, when considered along 
with the yield figures, would appear to justify this assumption, 
at least in the case of paddy grown under local conditions. A 
point of interest to note here is that, in the case of the broadcast 
crops, manuring definitely hastens flowering and crop maturity. 

(2). The percentages of potash and lime absorbed by the 
crop at flowering are invariably higher than those found in the 
previous investigation. Here again higher absorption rates are 
noted with the broadcast and thinned crops than with the trans¬ 
planted crops. Potash appears to have been completely assimi¬ 
lated by the broadcast crops by flowering time. This has occa¬ 
sionally been observed by other workers too, with paddy and 
other crops * ^ The definite losses of potash at harvest recorded 
in these cases have been traced to the transference of this consti¬ 
tuent from the plant back to the soil. Manuring appears to 
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lower the rate of absorption of these constituents as well, but 
the differences are not so appreciable as with nitrogen and phos¬ 
phoric acid. 

(3). The relative amounts of constituents present in 
different parts of the crop at harvest are similar to those found 
previously and do not generally vary to any appreciable extent 
with the treatment. The grain from the transplanted and the 
thinned and manured crops has slightly larger proportions of 
total phosphoric acid than that from the broadcast and the 
thinned filots. 


TOTAL CROP CONSTITUENTS 

In Table IV are shown the total quantities of fertilising 
constituents removed per acre in the above-ground crop and 
parts of the crop. The figures in brackets'denote the corres¬ 
ponding percentages in parts of the crop. 

TABLE IV 

TOTAL CONSTITUENTS IN CROP IN LB. PER ACRE 

MAH A 1932 


Treatment 

Part of 
crop 

Nitrogen 

Phos. Acid 


Potash 


Lime 


(irain 

12-8 

(61*8) 

6 3 

(74*2) 

3*2 

(10*8) 

2*3 

(20*7) 

Broadcasting 

Straw 

7*2 

(84*8) 

19 

(22*3) 

25*8 

(87*2) 

8*6 

(77 *5) 


Chaff 

7 

( 3*4) 

3 

( 3*5) 

•6 

( 2 0) 

•2 

( 8) 


Total 

20*7 

(100*0) 

8 5 

(100*0) 

29*6 

(1000) 

11 *1 

(100*0) 


Crain 

16*9 

(66*6) 

90 

(79*9) 

4 2 

(14*0) 

3 2 

(26 *0) 

Broadcasting 

Straw 

7-8 

(30*7) 

1*9 

(16*8) 

25 2 

(84*0) 

8*9 

(72*4) 

& manuring 

Chaff 

•7 

( 2*7) 

•4 

( 8*3) 

•6 

( 2 0) 

•2 

( 1-6) 


Total 

25*4 

(100*0) 

11 3 

(100*0) 

80*0 

(100*0) 

12*3 

(100 *0) 


Grain 

13*5 

(59-8) 

7*9 

(74*5) 

3*6 

( 8*4) 

2*4 

(16*2) 

Broadcasting 

Straw 

8*4 

(37*3) 

2 4 

(22-6) 

38*6 

(90*2) 

12*2 

(82 *5) 

& thinning 

Chaff 

•7 

( 2*9) 

3 

( 2*9) 

*6 

( P4) 

•2 

( 1-3) 


Total 

22-6 

(100*0) 

10-6 

(100*0) 

42*8 

(100*0) 

14 8 

(100*0) 

Broadcasting, 

Grain 

18*8 

(67*4) 

11 5 

(81*6) 

4*8 

(13*9) 

3*2 

(21 *7) 

thinning 

Straw 

8*6 

(30*8) 

2 4 

(171) 

29*1 

(84*6) 

11 3 

(76 *9) 

& manuring 

Chaff 

•5 

( 1-8) 

2 

( 1-3) 

*5 

( 1*5) 

•2 

( 1*4) 


Total 

27*9 

(100*0) 

14*1 

(100 0) 

34 4 

(100*0) 

14*7 

(100*0) 


Grain 

20*8 

(71*7) 

11 6 

(84*1) 

5*8 

(15*2) 

3*1 

(23*8) 


Straw 

7*4 

(26*1) 

2*0 

(14*5) 

29 0 

(83*3) 

9*6 

(72 *9) 

Transplanting 

Chaff. 

•6 

( 2*2) 

2 

( 1*4) 

•5 

( 1*5) 

3 

( 3 *3) 


Total 

28*3 

(100*0) 

13*8 

(100*0) 

34 8 

(100*0) 

13*0 

(100*0) 


Grain 

24*2 

(69*5) 

15*5 

(86*6) 

6*1 

(16*5) 

4*0 

(27 *6) 

Transplanting 

Straw 

10* 1 

(29*0) 

22 

(12*31) 

30*3 

(82*1) 

10*3 

(71 *0) 

& manuring 

Chaff 

5 

(1-5) 

2 

(M) 

•5 

(1*4) 

*2 

(1 -4) 


Total 

84*8 

(100 0) 

17-9 

(100*0) 

36*9 

(100*0) 

14 5 

(100 *4) 

Total average 


26*8 


12*7 


34*7 


13*4 



It will be seen that: (1) The amounts of nitrogen and 
phosphoric acid removed are invariably higher from the manured 
than from the unmanured plots and from the transplanted than 
from the broadcast or thinned plots. They are greater the 
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higher the yield of crop and vary from 20*7 lb. nitrogen and 
8'5 lb. phosphoric acid in the case of the unmanured broadcast 
crop to 34*8 lb. nitrogen and 17*9 Ib. phosphoric acid in the case 
of th(^ maiu'red trans})lanted crop. The average amounts of 
fertilising ('onstituents removed in the trans[)lantcd crops, viz: 
31*5 lb. nitrogen, 15*8 lb. phosphoric acid, 35*8 lb. potash and 
137 !1). lime are generally similar to those found last Maha except 
in regard to phosphoric acid which is appreciably higher this 
year 

(2). As previously observed, the grain contains highest 
j)roportions of nitrogen and phosphoric acid, and the straw, 
potash and lime. The grain from the trans[danted crops has 
proportionately higher quantities of nitrogen and phosfihoric 
ax'id and, to a lesser extent, jiotash and lime than that from the 
firoadcast crops. The teverse appears to be* th(' case with jiotash 
and linu' in the straw. I'he eflect of manuring th(' broadcast 
crops is similar to that of transplanting. These observations 
coupled with the fai't that the percentages of nitrogen and phos¬ 
phoric acid in the grain do not vary greatly with the different 
treatments would appear to indicate that transplanting and 
manuring, in varying degrees, influence the assimilation of the 
essential fertiliser constituents by the crop l irgc^lv in the direc¬ 
tion of grain formation. 

TABLE V 

AMOUNTS AND PERCENTAGES OF CONSTITUENTS 
REMOVED BY CROP—MAHA 1932 

Total ainounts Percontai^es of 

• of fertI ofal roiistituf’nt'i in crop fertilizing 

constiiuents .added in 11). per arr»‘ constituents 


in 

Treat muni > 

Ih. 

:ilro. 

» on 

ptT acrr 

- Phos. 

Arid 

Nitro¬ 

gen 

Phos. 

Acid 

Pota.sh 

T .lire 

absorbed 

Nitro- Phos. 
gen Acid 

nroadrastiiig 

— 


20-7 

8*5 

29*6 

1M 



Broadcasting & manuring 

9-3 


25-4 

11*3 

300 

17-3 

50 5 

7*7 

Broadcasting & thinning 
Broadcasting, thinning 

— 

— 

22*6 

10*6 

42*8 

14*8 

— 

and manuring 

93 

' 86-5 

27*9 

141 

34*4 

14*7 

57 0 

9*6 

Tr.insplaniipg 

— 

— 

28-3 

13-8 

34*8 

13*0 

_ 


Transplanting ^ manuring 

9-3 

36*5 

34*8 

17*9 

36*9 

14*5 

69-9 

11 8 


Tn Tnble V above, are presented data in regard to the 
as^imilat'on of the fertilisingr constituents applied to the crop 
under different systems of cultivation. 
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It will be observed that the transplanted crop has absorbed 
about 70 per cent. o£ the nitrogen adiled in the fertiliser while 
only about 50 per cent, has been assimilated by the broadcast 
crop. The former figure is lower than what was found in the 
previous investigation. I he same observations apply with 
regard to phosphoric acid. The transplanted crop absorbs only 
11 per cent, of added phosi)horic acid while the broadcast crop 
absorbs even less, viz: 8 per cent. 'I'lie thinned crop is inter¬ 
mediate betwetfn the two in regard to both nitrogen and phos- 
plioric acid absorjition. 1 he lower absorption data observed 
this season with the transplanted crops can be traced to the 
much lower yiehl of the control plot in the previous investiga¬ 
tion. riuis in Malm 1982 the average yield of the control was 
only 1() lb. per 1, 100 aert' plot, against an yield of 21‘2 lb. in 
Muliii 1082. The fact again emerges from the consideration of 
the absorjition data that transjilanting enables the paddy plant 
to function more efliciently as an assimil.itor of essential jilant 
food, 

SOI L DATA 

I he soil analytical determinations ni'ide in thest* investi¬ 
gations Wi re confined to those of exchangeable ammonia oiilv 
for reasons already staled. I he data are siiovvn \n i able 
ociovv. 


TABLE VI 

MGMS. AMMONIA IN TOO GMS. DRY SOIL 
MAHA 1932 




After 




After 

ajoplicaiioii 



Treat mnit 

bunding^ 

of manure 

Klovveri ng 

Marvesting 

Broadcasting- 

1 95 

— 

1-48 

1 43 

Broadcast inj;; manuring 

2 06 

2 93 

1*83 

1 47 

Broadcasting- &: thinning- 

2 01 

— 

1-34 

132 

Broadcasting, thinning 





and manuring 

1 91 

2 92 

1-90 

1-39 

transplanting 

198 

— 

1-55 

1 27 

Transplanting manuring 

186 

2‘65 

147 

T39 

I he table indicates 

that the contents of re 

‘placeable 

anitnonia 

are appreciably higher 

in the manured th in 

in the unmanured 

plots, the increases b< 

:dng' general throuohout cro[) 

growth, 

though of decreasing rn 

lagnitLide 

with advancing age of crop 
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. There does not appear to be any proportionality between 
the decrease in replaceable soil ammonia between transplanting 
and harvesting and nitrogen intake by the crop and yield. Other 
factors like availability of phosphoric .xcid and relative efficiencies 
of plant food absorption, as governed by system of cultivation, 
appear to influence crop yield to a more appreciable extent. 

SUMMARY 

The results of analyses of crop and soil samples from plots 
of paddy grown during Mahii 1932 under different systems of 
cultivation, with and without manuring, made with the object 
of ascertaining what light the.se would throw on yield differences 
indicate that: 

(1) The crop at harvest from differently treated plots does 
not show any appreciable variation in composition except in 
regard to phosphoric acid and to a lesser extent, nitrogen. The 
transplanted crops have higher percentages of these constituents 
than the broadcast and the thinned crops, and the manured 
crops of the latter higher percentages than the corresponding 
unmanured crops. 

(2) The percentage composition of the crops and of its 
various parts is generally similar to that found in the previous 
investigation. 

(3) At flowering the transplanted crop show much lower 
percentages of nitrogen and phosphoric acid absorption than do 
the unmanured broadcast and thinned crops. Manuring 
likewise lowers the rate of absorption of these fertilising 
constituents by the latter and lengthens their essential fertili¬ 
ser absorption period. The percentage absorption figures for 
potash and lime are higher than those found previously, but the 
same observations as with nitrogen and phosphoric acid are 
found to obtain for the different treatments. 

(4) The amounts of total constituents removed in the 
above-ground portion of the crop are greater with the trans¬ 
planted crops than with either of the other two. The manured 
crops also show higher figures than the corresponding unmanured 
crops. The grain contains the greater proportion of the nitrogen 
and phosphoric acid and the straw the potash and lime of the 
crop. The grain from the transplanted plots contains higher 
proportions of the former constituents than that from the broad¬ 
cast crops. Manuring the latter produces similar results in this 
respect. 
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(6) The percentages of added nitrogen and phosphoric acid 
assimilated are highest with the transplanted crop and lowest 
with the broadcast crop. The lower absorption percentages 
obtained in this investigation with the transplanted crop as 
compared with that previously found are due to the compa¬ 
ratively higher average yield of the unmanured plots. 

(6) The soil data show that the fertiliser increases the. 
reserves of replaceable ammonia in the soil a[)[)reciably, and that 
this increase is generally maintained during the whole period of 
crop growth. 
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THE CULTIVATION OF TOBACCO WITH 
PARTICULAR REFERENCE TO CIGARETTE 
TOBACCO AND THE FLUE-CURING 
PROCESS—II 


S. J. F. DIAS, DIP. AGRIC. (WYE.). 
A.I.C.T.A. (Trinidad), 

ACriNG PROPAGANDA OFUCKR. 
DEPARTMENT OF AGRICULTURE. CEYLON 


FLUE-CURING OF TOBACCO 
(I) FLUE-BARNS, THEIR DIMENSIONS AND 
CONSTRUCTION 


S PECIAL curing facilities such as flue-barns are required 
in the production of high quality bright leaf cigarette 
tobacco. 

A popular size of flue-barn suitable for the flue¬ 
curing of tobacco has the following dimensions: 10 feet long, 
16 feet broad and 19 feet high with a single furnace. Other 
favoured barn sizes are 12 feet by 10 feet with single furnace; 
10 feet by 20 feet or 20 feet by 20 feet or 20 feet by 24 feet with 
double furnaces, d he material used for constructing the walls 
and roof of the barn may be mud and wattle, mud and poles, 
mud and coconut or arecanut logs or asbestos sheeting. A 
double roof is not es.sential. It is not intended to go into the 
detailed structure of a suitable barn here. This is a subject by 
itself upon which helj) can be obtained from the Agricultural 
Department. The essentials are the room or barn, with a 
furnace for heating the .sarne. 

Tiers of poles are arranged within the barn for holding the 
sticks on which the tobacco leaves are strung. Vertically the 
first tier should be 7 feet above the ground level and each succes¬ 
sive tier 2 feet above the last; and horizontally the tiers .should 
be 4 feet apart. A space of 2 feet 6 inches should be left between 
the topmost tiers and the roof of the barn. The sticks for string¬ 
ing the leaves are 4 feet (5 inches long and are arranged 8 inches 
apart on the tiers. 
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00 PREPARATION OF THE LEAVES FOR FLUE-CURING 

In harvesting tobacco for flue-caring it should be remem¬ 
bered that the bottom leaves are the easiest to cure from a 
cigarette point of view; the leaves higher u[) the plant have more 
body and are therefore more difficult to cure, and the tip leaves 
are most difficult to flue-cure. As soon as the harvested le^ives 
have bt^en transported to the barn, they are carefully strung up 
on sticks 4 feet 6 inches long. 'I'he leaves are tied on in bunches 
of three alternately on either side of the stick. Fhe leaves 
should be arranged so as to have the backs of their midribs 
toucliing Oiie another, d'he leaves when held in the bunch 
should present a triangular a[)pearan('e. d'here should be :28-3U 
bunches of leaves [)er stick, (i.c., 14-15 bunches on each side). 
During this operation, any leaves unsuital)le for flue-curing 
should be discarded. As each stick is completed it sliould be 
packed into the barn and arranged on the tiers, the distance 
between the sticks being 8 inches. A golden rule in flue-curing 
is to take particular care to see that the barn is completely lilled 
before commencing to cure. When the barn is (iiled then the 
curing process is started by raising the temperatare inside bv 
means of the furnace. 

(Ill) THE CURING PROCESS 
(A) YELLOWING STAGE (80®F.90°F> 

When the leaves are well ripe, the yellowing stage of the 
leaf takes 18-24 hours to be reached; if green, this stage may 
take as much as from 30-40 hours. 1 here is no harm if the 
temperature rises to 100‘d"., but it is best maintained at 90^T. 
until the yellowing is complete. Fhe leaves should not be 
allowed to get too yellow before commencing to “fix the colour*’. 
It is better to err on the green side, and any such green colour 
will disappear during the later stages of curing. Yellowing at 
90^1^\ should be continued until as much of the leaves as 
possible have attained the right colour. During the yellowing 
stage all ventilators should be kept closed. 

(B) FIXING STAGE d 00'>F-110'^F) 

As soon as the leaves have beconu* sufficicaitlv yellow, the 
next stage of fixing the colour should be commenced. Allow the 
temperature to rise gradually from 9()^^F.-10(fd^". and then h:df 
open the top ventilator, d'hen the temperature is raised at the 
rate of per hour until llO'^F. is reached when the fixing 
period ends. At 102.|'*F the bottom ventilators should be 
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opened a couple of inches or so; at lOS^^F the top ventilators 
should be fully opened and the bottom ventilators half open; and 
at 1071*’?'. the bottom ventilators should be fully opened. 

<C) DRYING THE WEB OF THE LEAF (H0®F-140®F) 

The most critical period in flue-curing is from 110”F. to 
120“F. The temperature should be raised from 110”F. to 125”F'. 
in stages of 2^“ per hour. During this stage the temperature 
on no account should be allowed to fall else the tobacco will 
“sponge” badly. (Sponging is due to the failure to get rid of 
the moisture on the leaf as quickly as possible). In order to get 
the leaf accustomed to high temjieratures, it is a sound flue-curing 
practice to maintain the temperature at 125"F. for 2-3 hours 
and then proceed to 130‘’F. when no further rise in temperature 
should be made until the web of the leaf is two-third dry. Then 
proceed to increase the temperature in stages of 3‘’-5^’ per hour 
until 140*’F. is reached and complete the drying of the web of 
the leaf at this temperature. The top and bottom ventilators 
are fully open during this stage of curing. 

(D) DRYING OF MIDRIB (140®iF-165“F) 

When the web of the leaf is dry the temjierature should be 
raised by 5*’ stages. At 145'’F. the bottom ventilators should be 
partly closed, and at 155‘’F. all ventilators should be fully closed. 
In new barns a decidedly foul smell of the tobacco may be noticed 
at the first curing due to moisture in the walls of the barn; if 
this be the case, the top ventilator should be opened for an 
hour or so to allow the foul air to pass out. The temperature 
on reaching 165*’F. should be maintained at that until the leaf 
and midrib are dry. I'he fire is then drawn or allowed to die 
down. All ventilators and doors should be opened and the 
barn allowed to cool down. At 165‘’F. the leaves are very 
brittle and the aroma inside the barn re.sembles a biscuit factory. 

(IV) SHINGLING 

When a good cure results the leaves should be yellow' and 
the midribs should snap with a crack when bent, but the leaves 
however should not split. The leaves should be slightly flaccid 
before they are removed from the barn but not too much. After 
the barn has cooled down sufficiently, and when the leaves could 
be handled without damaging, the sticks are carefully removed 
with the leaves still attached and arranged on the floor on 
newspaper in a dry room. The sticks should be so placed that 
one ^tick will overlap one-third the leaves of the previous stick. 
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In this manner the tobacco is piled up into a neat heap which is 
covered over with some hessian or mats and left for some days, 
particularly if the weather conditions happen to be too humid 
and rainy. If the leaves are removed from the sticks under 
such humid conditions they are apt to become moist and will be 
difficult to dry again. The colour will also be affected. The 
process of removal of the leaves from the barn and storing as 
described above is known as “.shingling”. Under favourable 
weather conditions the leaves could be detached from the sticks 
even on the day following the shingling. 

(V) CONDITION OF LEAF 

The leaf should be sufficiently damp so as to be pliable 
and not break in handling. On the other hand the leaf should 
never be wet or too soft. If the leaf should become too soft, 
it should be dried out by hanging in the shade exposed to the 
air until sufficient moisture has gone out of the leaf so as to 
leave it in proper condition for grading and bulking. If a 
number of leaves is gathered together in the hand by grasping 
the butts of the leaves and these are then shaken out and held 
upright and if the leaves remain more or less erect it is a rough 
indication that the tobacco is in a .safe keeping condition; if on 
the other hand the leaves droop like the leaves of a palm, it is 
unsafe to handle the tobacco. Again if the tobacco is in proper 
condition the midrib will easily break when held between the 
thumb and forefinger. If the midrib is soft and pliant, usually 
the leaf is in an unsafe keeping condition. 

In case the tobacco has to be transported prior to grading, 
the leaves should be carefully removed from the sticks and 
packed into a baling press of the following dimensions; 

24 inches wide 
34 inches long 
18 inches deep 

The leaves must not be packed too tightly. The bale should 
weigh about 150 lb. and not more. A baling box 36 inches high 
with the other internal dimensions stated above will give a bale 
of tobacco weighing approximately 150 lb. provided the box 
is loosely filled. The bale should be wrapped in hessian or dry 
matting to prevent undue drying and damage by handling. 
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(VI) GRADING 

Grading performs two important functions; 

(a) It allows the tobacco to show up in the best light 
and so affords the grower a better chance for 
bargaining with the prospective buyer. 

(b) It gives the grower as well as the prospective 
buyer a more or less correct idea as to the per¬ 
centage of the various grades. 

• In the case of cigarette tobacco, colour is the sole criterion 
or guide upon which to grade. After grading according to 
colour, it is usual, from the [)oint of view of quality to make 
different grades of the same colour. 

A greenish tinge {i.e., a yellow leaf with a greenish tinge 
near the veins) to bright cigarette tobacco is desirable for the 
following reasons; viz; it is often necessary to keep the cured 
leaf 5-8 weeks before it can be marketed; and during this time 
should the leaf become too moist, a loss of colour will result. 
When a greenish tinge is present this loss of colour is less, and 
the change that takes place will be a loss of the greenish tinge 
in the leaf resulting in a brighter leaf than woukl be the case 
had the tobacc(j been cuted without the greenish tinge. 

Flue-cured tobacco is usually graded as follows; 

Grade 1 .—Bright lemon coloured leaf. 

Grade 11 .—Bright orange coloured leaf but not so clear 
as Grade 1. This grade will include slightly 
sponged or blotched leaves but should show 
good colour. 

Grade 111 .—Leaves with a fair amount of colour but 
not good enough for inclusion in Grades 
I or II. dhese leaves could carry a trace 
of green. 

Grade 1V .—Carries the bright green leaves which 
should be free of serious sponging. These 
leaves if kept in- proper condition will after 
a few weeks improve in colour considerably 
and can then be regarded into Grades 1 
and II. 



353 


Grade V .—Consists of all leaves that cannot be 
included in the above 4 grades. The 
leaves in this grade will show very little 
colour and will carry sponged and dark 
leaf. The leaves should have all dead and 
perished leaves discarded (f.e., leaves with 
no stretch). 

(hade VI .—Into this grade will be put all dark brown 
and deep green leaves which are unsaleable 
from a cigarette point of view. If -the 
picking and curing have been properly 
done, there will he no need for this grade. 

(VII) BULKING 

After grading, th(‘ leaves in each grade aje made into small 
nands of leaves depending on the size of the leaves. One 

of the lea\'es should be used for tying together the leaves of a 
hand. I'he various grades are kept separately in a single hulk, 
the division between the grades being maintained bv pieces of 
string. 

The buyer usually redries the tobacco either by special 
machinery or in specially constructed rooms with steam coils. 
When the leaf is quite dry it is reconditioned by the manufac¬ 
turer by j)utting back a certain amount of moisture, varying in 
amount from 10 per cent, to about 13 per cent., to suit the 
special requirements of the various grades. 

I'he tobacco is linally kept by the manufacturer and allowed 
to mature for a period of 2-2i years when it is ready for the 
manufacturers’ purposes. 

(VIII) YIELD 

1 acre of tobacco should yield about 750 lb. of cured leaf. 
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FERTILIZER TRIALS WITH PADDY 
IN THE EASTERN PROVINCE—II 


L. LORD. M.A., (OXON.), 


DIVISIONAL AGRICULTURAL OFFICER, 


P ART I of this paper* described the results of simple 
fertilizer trials carried out at Illupadichchenai and 
Sengapadi in the Batticaloa district of the Eastern 
Province. A similar experiment was also carried out 
at Tamblagam in the Trincomalee district of the Province during 
the pinmari (yala or spring) sea.son of 1934. I he treatments 
were the same as at Sengapadi and as at Illupadichchenai in 1933- 
34 but owing to the small size of the bunded fields a Latin square 
could not be laid down complete within one field. Randomized 
blocks were, therefore, used. The experiment, it may be 
repeated, was designed to ascertain the effects of phos¬ 
phoric acid alone and in conjunction with different amounts of 
nitrogen and the following fertilizers were applied at the rate of 
1 cwt. of the normal fertilizer per acre; Concentrated super¬ 
phosphate (42 per cent. Nicifos 22/18 and Ammophos 

13/40. As in the previous experiments 1/80 acre plots were 
used, without bunds, of which an inner area of 1/100 acre was 
harvested. The paddy was the three months, pure-line pach- 
chaiperumal. The results of the experiment follow. 

Tamblagam 1934 


(Randomized Blocks) 
Yields in lb. per 1/100 acre plot 


Replication 

Ammophos 

13-46 

Nicifos 

22-18 

Con. super¬ 
phosphate ( 

Control 
no manure) 

A 

30-7 

28-7 

29-6 

27-7 

B 

27-2 

.35-7 

30-3 

26-3 

C 

30-9 

32-7 

31-8 

30-4 

D 

35-9 

36-4 

33-4 

29-1 

Total 

124-7 

133-5 

125-0 

113-5 

Mean 

31-17 

33-37 

31-25 

28-37 

Controls 100 

110 

118 

110 

100 

Yields per acre 

lb. 3117 

3337 

3126 

2837 

Bushels of 46 lb. 67*7 

72-5 

67-9 

61-7 

The Tropical 

Agriculturist^ Vol. 

LXXXni. 2 , 

August 1984, pp. 

71-77 
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Analysis of Variance 


Variance 

Degrees of 
Freedom 

Sum of 
squares 

Mean 

square S.D. 

. Log E 
S.D. 

Blocks 3 

Treatments 3 

48-69 

50-46 

16-82 4-101 

1-4112 

Error 

9 

44-89 

4-988 2-233 

0-8033 

Total 

15 

144-04 

diff. 

-6079 ■ 

I'he 

For n^ =3, =6 

experiment just fails 

1% z is .6757 
to satisfy the Z test. 

Rain "fell 


immediately after sowing and water stood for several hours on 
some of the plots causing irregular germination. I'he standard 
deviation of one jilot is 7'2 per cent, and the significant difference 
between means lb. The experiment as a whole is not 

accurate enough, but only just so, to state with confidence that 
the wider differences between treatments are due to the ferti¬ 
lizer and not due to chance. The high yields of all the plots are 
noteworthy and this general high yield has firobably masked the 
effects of the fertilizers. For a three months broadcasted paddy 
a yield (for the untreated plots) of 61'7 bushels per acre is 
excellent. On a held scale and including bunds the yield of 
pachchaiperumal adjoining the trial plots was 53’7 bushels per 
acre. The mean yield of the plots treated with Nicifos is 10-8 
bushels more than the mean yield of the control plots. Although 
the experiment is insufficiently accurate to prove that this 
increase is due to the fertilizer, it nevertheless does indicate 
that the fertilizer has at Tamblagam an effect very similar to that 
wTich it has at lllupadichchenai and Sengapadi. 

It is unfortunate that the experiment is statistically unreli¬ 
able It will be repeated next year both here and at the other 
two centres with sulphate of ammonia in place of ammophos. 
It may be added that nothing in the results of this e.xperiment 
affect the manorial recommendation for paddy given in Part I 
of this paper, i.e., a one cwt. application of narrow ratio Nicifos 
or ammophos when the price of paddy is not less than Rs. T50 
per bushel. 

The writer wishes to thank Messrs. V. Ramanathan, R. D. 
Kadramer and C. A. Vaithilingam for assistance with the field 
work of the experiments described in these papers. 
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LAC CULTIVATION IN CEYLON 

F. P. JEPSON, M.A., (CANTAB.) 


ACTING GOVERNMENT ENTOMOLOGIST 


T he following- note is not intended to deal with the sub¬ 
ject of lac cultivation in Ceylon in detail but merely to 
indicate the recent steps which have been taken by 
the Department of Agriculture to investigate the possi¬ 
bilities of establishing this new industry in the Island. It is 
hoped lo publish fuller information on the subject at a later date. 


Although the product of indigenous species of lac producing 
insects has been utilized in Ceylon for varicnis pur|)oses from 
ancient times there is generally little knowlcnlge as to what lac 
is and the uses to which the article is put. 


Lac is the resinous incrustation formed by cert-un species 
of scale insects of the genus Laceijer. I'his incrustation is 
formed around the body of the insect which takes u[) a permanent 
position upon its host plant and feeds by the insertion of its 
proboscis into the tissues* of its host. In the course of time the 
female insects give rise to young which swarm from the mother 
cells and seek suitable grounds upon which they, in turn, may 
settle and feed, d he females then die and the resinous incrust¬ 
ation which has been their j)rotection during their lives is the lac 
which is made use of in commerce. In nature, the young insects 
swarm to portions of their host plants where the younger and 
more succulent branches are to be found. When lac is cultivated 
the emergence of the young insects is anticipated and the lac- 
bearing branches are removed, cut into suitable lengths and 
attached to the young branches of selected trees. When the 
swarm has migrated to the desired situation the brood sticks are 
removed from the inoculated trees, the incrustation is scraped 
off and is converted into shellac for which there is a very large 
demand in a variety of trades. 

The most important use of shellac at the present time is in 
the manufacture of gramophone disc records, half of the lac 
produced annually in the world being utilized in this industry 
alone. Next in importance are the varnish, paint and electrical 
industries which make use of about 35 per cent, of the annual 
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output, the balance of the annual consumption being 'shared by 
a number of industries among which may be mentioned the 
following: Sealing wax and felt and hard hat manufacture; 
leather, rubber, paper, and tinfoil finishing and photographic 
and medicinal uses. Minor requirements are for the manufac¬ 
ture of fireworks and to impart the desired bloom to chocolates 
and coffee beans. Further uses in certain Eastern countries in 
which lac is produced are for lacquer work and toy and bracelet 
manufacture, but a very insignificant pro[)ortion of the lac 
produced annually is absorbed in these essentially local 
industries. 

Various new uses for lac are in contemplation and are under 
investigation. 

The chief lac producing countries are India, Burma, Siam 
and Indo-China and the chief lac importing .countries America 
(50 per cent.), United Kingcloni (:25 per cent.) and various 
other countries, the chief ()f which is (lermany, absorb the 
balance* of the world’s output. 

The value of the commodity exported from India in 1933 
was Rs. 15,972.047. The ax'erage quantity of lac, including 
shellac, button, seed, stick and other forms of lac, exported from 
India per annum during the years 1930-32 was ap[)roximateIy 
497 276 cwt. It will l)e seen Irom these figures that the trade 
in lac products is a considerable one. Th(*re has been a marked 
fall in the market value of lac during recent years, the decline 
being attributed partly to the world trade depression during 
these years and partiv to the increasing employment of synthetic 
resins which provide a standard article at a standard price. The 
future prosperity of the lac industry demands the production of 
a pure article at a low [ua’ce. There appears to be room for 
improvement in the present manufacture of shellac from the raw 
material in exporting countries and adulterants and impurities 
need to be rigidly excluded if natural lac is to compete with 
synthetic resins for employment in the trades concerned. 

There are three indigenous species of lac producing insects 
in Ceylon, Laccifer alhizziae, L, cojickiferata and L. mmnta. 
Although the lac produced on forest trees by the first mentioned 
species, and to a lesser extent the second, has been employed by 
local lacquer workers from very early times, the quantity and 
quality of the incrustations formed are inferior to those produced 
by the Indian species Laccifer lacca. Several attempts to 
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introduce'this species from India and to establish it in Ceylon 
have been made during the past 20 years. Early attempts 
proved the suitability of the species to local conditions but the 
project was not persevered with. Later attempts, for various 
reasons, have, not, until recently, been successful. 

In February of the present year a quantity of brood material 
suited to establishment upon the Kon tree (Schleichem trijuga) 
was obtained from the Indian Lac Research Institute at Ranchi, 
Bihar and Orissa, and inoculated upon 18 trees in the Katugas- 
tota district near Kandy. Swarming commenced immediately 
after inoculation and the settlement of the young insects was 
satisfactory. The next generation commenced to swarm on July 
9th and most of the brood material was transferred to the 
Dambulla area where Kon trees abound and where heavy rains 
are not to be anticipated during the two swarming periods of 
this variety of the insect, viz: January-February and June-July. 
The quality of lac produced at Katugastota was good as will be 
seen from Plate 1. The quantity of brood material ordered 
from India was 211 lb. but the consignment was not weighed on 
arrival and consequently the net weight of the brood material 
on receipt is not known. Owing to the drying of the sticks in 
transit this would be considerably less than at the time of 
despatch. The weight of the trimmed crop harvested was 
605 lb. which must be considered a satisfactory increase. 
Portion of this crop was given to the lacquer workers of Idama- 
gama, near Katugastota, for the inoculation of the several Kon 
trees owned by them and it is probable that these workers are 
now independent of outside sources for their future requirements 
in the matter of lac. A further quantity was given to a manu¬ 
facturer of sealing-wax near Kandy who has inoculated a number 
of trees over which he has control. He operates on a fairly 
large-scale and has recently tendered for the supply of 30 cwt. 
of sealing-wax monthly. He will be unable to meet his require¬ 
ments entirely from the produce of his own trees but he would 
be a ready purchaser of lac produced in the district by interested 
peasants possessing one or more Kon trees. A further small 
supply was sent to the North-Western Province for inoculation 
upon Kon trees at Maho. 

The next crop of Kon lac is expected to be harvested in 
January-February 1935. The exceptionally severe drought 
experienced in the Dambulla district has not been favourable to 
the development of the insects and some damage was caused by 
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Mrisan L.'K' proclurcd at Ilamhantola. 
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the removal of the brood sticks from inoculated trees, prior to 
swarming, by monkeys, a form of interference which was not 
anticipated. In spite of these adverse circumstances it is hoped 
to harvest a good crop in the early part of next year when the 
inoculation of specially f)runed trees north of Dambulla at Tna- 
maluwa will be undertaken if the growth of young wood, 
subsequent to pruning, is considered to be suitable. Otherwise 
the younger branches of old trees will need to be utilized. 

In July last, a consignment of the same insect suited to 
cultivation upon the Masan tree (Zizyphus jxquha) was obtained 
from the Ranchi Institute. The consignment arrived on the 
morning of June 3rd and weighed 1.29 lb. on receipt. Most of 
the material was immediately despatched to the Hambantota 
District reaching Tissamaharama the same evening. The 
material was inoculated upon Masan trees, at Tissamaharama, 
Hambantota, Ambalantota and Rata-ata. Three small Rain 
trees, Enterolohmm saman, were also inoculated at Ambalantota, 
Swarming commenced on October 17th, ten days before the 
date forecasted at Peradeniya. The crop gathered weighed 
84 lb. and was reinoculated upon Masan and Rain trees at 
Tissamaharama and Ambalantota, one Masan tree at Bata-ata 
also being use'd. The crop was much smaller than anticipated. 
This was due partly to the unfortunate destruction of a number 
of heavily inoculated Masan trees in a private compound at 
Ambalantota during the absence of the owner who had kindly 
placed them at the disposal of the Department and, partly, to 
extensive injury caused bv an unknown agency which is believed 
to be a species of lizard. The entire incrustation was eaten 
away. Samples of the damaged incrustations were submitted 
to the Director of the Indian I.ac Re.search Institute for an 
expression of opinion as to the nature of the destructive agent 
and the reply received suggested birds, squirrels or rats. Lizards 
have been observed frequently upon the lac-bearing branches 
and are able to make their way through the thorny growth of 
this tree in a way which would not be possible for birds, rats 
or squirrels. On pruned trees this might be possible but the 
Masan trees utilized at Tissamaharama, where the damage was 
most pronounced, had not been pruned and carried a tangled 
mass of thorny growth. The fact that healthy incrustations 
may be expected in the Hambantota District is evident from the 
photograph of lat-bearing branches of Masan from Hambantota 
which forms Plate 11. 
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A small quantity of the July importation of Masan lac was 
sent to Kurunegala for use on these trees in that district, a 
further small quantity being retained at Peradeniya and Kandy 
for convenience of periodical inspection in order to forecast 
probable swarming dates. The total crop harvested from the 
July inoculations amounted to 185 lb. which is far less than 
should have been obtained. This figure would have been appre¬ 
ciably higher but for the damage caused to the Tissamaharama 
crop and the unauthorized destruction of the inoculated trees at 
Ambalantota. It must also be mentioned that the drought 
experienced in the Hambantota District during the growth of 
this crop was the most severe known for over 30 years. I'he 
total rainfall at Tissamaharama during the months of July, 
August and September amounted to 04 inches which fell on one 
day only. 

Fresh inoculations from this crop have been made on Masan 
trees at Kurunegala, Kandy and Peradeniya and on Rain trees 
at the last mentioned place, in addition to those carried out in 
the Southern Province. 

It should be mentioned that the imported insect, Laccifer 
lacca, follows a different life-cycle on different host trees. On 
Kdn there are two generations in the year, the female insects 
attaining maturity and giving rise to swarms of the young in 
January-February and Junc-July. On Masan two generations 
are. al.so produced annually but swarming takes ])lace in October- 
November and Junc-July. Fine weather conditions are neces¬ 
sary at swarming time from which it follows that the cultivation 
of Kon lac is suited to districts of the Island where, norm.ally, 
moderately fine weather might be expected in tbe January- 
February and June-July .seasons. Such districts are situated, 
roughly, north and east of a line drawn from Puttalam-Maho- 
Nalanda-Alutnuwara-WeHawaya-Tangalle or, in other words, 
the area of the Island which escapes the .S. W. monsoon. Kdn 
is abundant throughout most of this large area and, where 
present, may be safely.utilized for the cultivation of Kdn lac. 

Masan lac, on the other hand, demands for its successful 
cultivation moderately fine weather conditions during June-July 
and October-November and the only area of the Lsland where 
such conditions may be expected at these .seasons is the Hamban¬ 
tota District where, incidentally, Masan is extremely abundant, 
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particularly in the scrub jungle in the northern portion of the 
district. 

The immediate aim of the Department of Agriculture at the 
present time is to raise brood material of these two forms of lac 
in the centres suited to their cultivation, in order that supplies 
should be made available to those who are already interested in 
lac culture and those whom it is hoped to interest in the near 
future. The enterprise certainly shows promise of acceptance 
by the peasant population to whom the possession of a few trees, 
suitably inoculated and cropped, should insure a regular income. 

In ccmcluding this note special reference should be made to 
the invaluable assistance which has been rendered to the Cevlon 
Department of Agriculture by the Director of the Indian Lac 
Research Institute at Ranchi. Advice given has earned the best 
thanks of the Department of Agriculture and, in particular, those 
of the writer. 
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VEGETATIVE PROPAGATION OF 
THE TEA PiJKHT—(Contd.) 


PROF. T. K. KVARAZKHELIA, 

THE TEA RESEARCH INSTITUTE OF THE USSR. 

OZURGETI-ANASENU. GEORGIA USSR. 

PROPAGATION BY GRAFTING 

Grafting was tried both in field conditions (summer graft¬ 
ing) and in hot-house conditions (winter grafting). Stock 
material was not prepared beforehand, therefore we had to use 
stocks of different age and quality, which influenced the per¬ 
centage of grafts that took well. 

in field conditions we obtained the following results, (in 
percentage of grafts which had taken and continued their 
growth): 

1. Budding into a T-shaped incision, one-third of the blade 

being left with the bud ... ... ..53 per cent. 

2. The same as in 1 but without keeping a part of the 

blade ... ... ... ... ... 33 per cent. 

3. The same as in 2, but with some earth mounded round 

the grafted leaf ... ... ... 417 per cent. 

4. The same as in 2, but with the wood of the scions 

removed (the bark alone was left) ... ... 5-3 per cent. 

5. Grafting a green scion with two eyes and half a leaf 

into a T-shaped incision ... ... ... 62 per cent. 

6. The same, but without leaf ... ... 0 per cent. 

7. The same with a single eye scion ... 40-5 per cent. 

8. The same with a scion with three eyes ... 26 per cent. 

9. The same with a brown scion with half a leaf 18 per cent. 

10. The same without a leaf ... ... 2 per cent. 





Plate 32, 

Flushes of a poor C hinese vari<*ly lnipn»\a*(i by means ol buckling*. I he 
j^raft was an A>>am hvbrid. 
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It is to be mentioned that good stocks were lacking, scions 
were weak and the bark of the stock was difficult to separate 

from the wood. No wax was applied in places of union, they 
were only bound with raphia. 

In hot-hcmse conditions we obtained the following results: 

1. Bench grafting ... ... ... 76 per cent. 

2. Saddle shaped bench grafting with tongue 61 "5 per cent. 

3. Bench grafting with tongue but without leaf 41 per cent. 

4. Bench grafting with a leaf shortened by half 40 per cent. 

5. Bench grafting on roots ... ... 31-5 per cent. 

6. Bench grafting with 2 saddle-shaped .ledges 30 per cent. 

Grafting in hot-house conditions was carried out on stocks 
transplanted from the field into the sand. Wax was applied at 
the places of union and the grafted stocks planted again into 
sand. In spring successfully grafted stocks were transplanted 
into the field. The winter grafting of tea is carried out in the 
same way as that of citrus. 

In field conditions keeping one-third of the leaf of the graft 
favours grafting, while in hot-house conditions a complete 
removal of the leaf blade gives better results. 

In hot-house conditions (winter grafting) the best results 
are obtained with English bench grafting and bench grafting 
saddle-shaped with tongue (Plate 30); in favourable conditions 
and with well chosen stock and scion it may give 80 to 94 per 
cent, of .successful graftings. 

In field conditions the best results are obtained with budding 
into a T-shapel incision in the same way as is usual for all kinds 
of fruit trees and especially for citrus. With good slocks, in 
which the bark and the wood are easily separated, and well 
developed buds, taken from well developed summer shoots it 
may give 70-90 per cent, of successful grafting. The first year’s 
growth of scions is more vigorous with budding (Plate 32) than 
with bench grafting. 

In field conditions budding may be carried out at any moment 
of the growing period as long as the bark will peel. In Georgia 
such a period lasts from July to the middle of September. The 
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best stocks are vigorous shoots 8-10 mm. thick. The bark of 
older and thicker shoots is difficult to separate from the wood. 
In our practice, stocks older than 3 years gave a low percentage 
of successful grafting. 

There may be mentioned a fact, interesting to those, who 
work on breeding varieties for northern .and mountain districts, 
where some of the Assam hybrids do not bloom. When such 
hybrids are grafted on northern varieties they begin to bloom 
earlier (Plate 31), Mhich is very important in obtaining frost- 
resistant sorts with good char.arteristics of the southern (Assam) 
forms bv means of hyliridisation and selection in northern dis¬ 
tricts, where the winter is relatively cold, as in (leorgia, Japan, 
etc. 
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RAT DESTRUCTION'^ 


A S is well known rats may become a very serious pesl on coconut 
plantations, particularly on small islands where there is ve'r^ 
little other food and practically no water. On large land 
masses damage to coconuts by rats is usually less frequent, 
and when it does occ'ur is more often th.an not due to drought. 
V'arious metliods of destroying rats are in vogue in dilTerent parts 
of the w(jrld, the main ones being tiapping and poisoning, but Indians 
are very partial to huntings with dogs. 

TRAPPING 

Fuch’s steel rat traps are a v<‘ry satisfactory type ;»nd are fairly 
economical in use. In some countries the natives are skilled in the cons- 
trui:tion of traps of the deadfall type and the use of these is encouraged. 

Baits for traps require to be carefully c hosen and frecjiicmtly changed, 
if cjne kind does not prove attrac tive another sliould be tried. Rats are 
intelligent animals and soon learn to associate danger with certain smells. 
On estate's pic‘c:es of coconut, either alonc! or dipped in coconut oil, unhusked 
grain and fish refuse have been found salisfac'tory baits. It is also recorded 
tliat small pieces of tapioca root or of sweet potato are attractive. 

The baits sliould be handled as little as possible, and traps in which 
rats have been killed should be cleaned before further use. It is believed 
by some people that trap-» dipped in coconut oil before use will catch more 
rats than traps which liave not been dipped. In any ease it is advisable 
to touch traps as little as possible and to take precautions such as rubbing 
the hands in earth before setting the traps. 

South (1931) in an article on rat destruc'tion suggests that estates 
should be divided into areas of workable size and traps set in two or three 
areas on one night and in different areas on the next night, the work 
being so arranged that traps are set in each area once in seven to ten 
days. 

POISONS 

The commonest poisons used are probably sodium arsenite and barium 
carbonate, but compounds of phosphorus are also used. 

An arsenical poison, vvhic'h the writer has set?n used with very satis¬ 
factory results, was c'omposed as follows: 

Sodium arsenite .. 1 part by volume 

Rice polishings ••• •• 4 parts ,, ,, 

Dried fish or prawn ... 1 part ,, ,, 

Sufficient coconut oil is added to form a stiff paste, and if desired a 
little water can also be added^___ 

* By H. T. Pagclen, Senior Entonu>l(»gist, tho britisli Solomon Islands Protectorate. 
Agricultural Gazette, Vol. 2, No. S, July, 1934. 
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; The whole is thoroughly mixed and rollied into small balls, using 
wooden “hands” to avoid imparting human smell to the poison bait. 
Sometimes the hands are rubbed with aniseed oil before preparing the 
bait. This oil adds to the attractiveness of the bait. 

An equally effective poison can be made with barium carbonate, which 
has the advantage that it is less dangerous to human bpings. The formula 
is as follows: 

Barium carbonate 
Rice polishings 
Dried fish or prawn 

Coconut oil is added as with the bait given above. Sometimes palm 
oil is substituted for coconut oil. 

Poison baits made with barium carbonate should be used at once as 
this salt does not act 'as a preservative whereas sodium arsenite does. 

Barium carbonate causes the rats to become thirsty so that the dead 
ones are usually found near water. 

It has been found experimentally in the field that poison made with 
a trace of aniseed oil is considerably more attractive than poison without 
this ingredient. 

• Bacterial culture's, sold under the name of “Virus” are not generally 
suitable for use in the tropics as they are affected by the temperature and 
must be kept in cool storage. These viruses are stated to be harmless 
to man but they are not,always as innocuous as supposed, furthermore 
not all the rats which eat a bait containing these substance's are killed 
and those which escape may become immune and give rise to immune 
offspring. 

GENERAL 

Any measures against rats must be sustained; sporadic efforts are 
useless. The writer has seen dire results in cases where the rats have 
been so reduced in numbers that it has been decided to curtail operations, 
the rat population rapidly returning to its previous figure. Locally it is 
impossible to say what may happen on small more or less isolated islands 
of only a few acres area, it is conceivable that it may be possible com¬ 
pletely to clear these of rats and to keep them clear at small expense. 


2 parts by volume 
4 >> M 

1 part ,, ,, 
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THE GROWING OF SWEET POTATOES* 


G rowing to perfection in almost all parts of the State, it is 
pleasing^ to note that the sweet potato is finding a place in the 
home gardens of many people, besides an evCr-increasing area 
in the market gardens. This crop might easily play an 
important role in the further development of the diversified 
agricultural industries of the State, more especially since it affords large 
returns in money from small areas. 

The sweet potato belongs to the morning glory family {ConvalvulacecB ), 
and is known botanically as Ipomoea batatas. It is a drought-resistant 
plant and produces a crop of roots with very little moisture. 

PREPARING THE GROUND 

A sandy loam, in a warm moist climate, is the ideal location in which 
to grow sweet potatoes, but like? almost all crops, they will adapt them¬ 
selves to many other classes of climate and of land, always, providing 
they receive proper attention. Given then, a well-drained, moderately 
fertile, loose sandy soil, maximum yields should result. 

Being a deep-rooted crop, the^y do well on land that has grown lucerne, 
clover, peas, etc. Where this is not available, the site selected should 
be well trenched for gardefn culture, or sub-soiled for field crops, but, in 
either case, after cultivation and in addition to fertilisation, it will be wise 
to comprcfss the lower soil, as this will cause the tubers to grow round 
or cone-shaped, whereas if the lower soil is left loose they will grow ill¬ 
shaped and long. 

MANURING 

Tlief sweet potato is a great feeder, and being a heavy yielder requires 
liberal manuring. 

As it does best in lighter soils, the organic matter in these should be 
built up and maintained by previous growths of leguminous crops, or by 
hefavy dressings of stable manure. When this practice has been followed 
and the ground is rich in organic matter in order to supply the nitrogen 
required by the crop, this plant food constituent need not be included 
in the fertiliser applied. In such cases the fertiliser recommended is a 
mixture of 


Superphosphate — 4 parts 
Sulphate of potash — 1 part, 
applied at the rate of 3 to 5 cwt. per acre. 

♦ By W. E. Collins in the Journal of the Department of Agriculture^ Western 
Australia, Vol. 11, No. S, September, 1934. 


368 


When the soil is not well supplied with organic matter, and a dressing 
of stable manure has not been applied, a complete fertiliser is recom¬ 
mended. Potato manure “H’' (No. 8), containing nitrogen 4*00, phos¬ 
phoric acid 12*70, potash 9*00, is a suitable fertiliser. Apply at the rate 
of 8 to 12 cwt. per acre. 

The fertiliser should be sown when the plants are being set out, but 
owing to the caustic properties of potash and the presence of such in the 
above mixtures, care should be exercised that the plants do not come into 
immediate contact with this agent, as it is likely to burn them. After 
distributing the fertiliser it should be well incorporated with the soil prior 
to planting. 

METHODS OF PROPAGATION 

Sweet potatoes are propagated either from vine cuttings or from slips, 
resulting from the sprouting of shoots from the root. Sets of sweet 
potato seedlings may be procured from most of the local seedsmen, but 
when it is desired by the grower to raise the plants himself, it is com¬ 
paratively easy to do so. Medium-sized, well-shaped tubers are to be 
preferred, and are obtainable from any vegetable market. One bushel 
(56 lb.) of tubers should pro<luce about 3,000 plants, or enough for about 
one-third of an acre. 

Place them in a bed of well-rotted stable manure, or leaf mould, mixed 
with equal quantities of soil — sandy soil for preference — in a warm 
sheltered position, spacing the roots so that they do not touch one another. 
After the roots are in place they should be covered with from two to three 
inches of clean sand. 

The bed should be kept moderately moist, and with proper manage¬ 
ment, vines or slips from four to five inches in height will be ready for 
the transplanting process in about five or six weeks after placing the roots 
in the bed. When pulling the slips, place one hand firmly about the soil, 
so preventing the dislodging of the parent tuber. After removing the first 
lot of slips, the bed should be well watered; this will induce the tubers 
to grow a second crop of plants for further transplantings. 

In some instapees, the slips are allowed to grow to the vine stage, 
and cuttings are then taken from them. If cuttings are selected, leave about 
three joints on each, with, if possible, a leaf at one end, and when planting 
leave one leaf and one Joint above ground. If desired the cuttings may be 
looped, and both ends placed, in the soil. Whichever system is followed, 
the cuttings or slips will soon strike roots and start into leaf. 

Some growers put in areas of this crop and propagate direct from 
small tubers, but this practice is not advised. To strike the plants from 
slips or cuttings is much more favoured. Plant in rows 2 feet 6 inches 
apart, and, say, 1 foot 6 inches between the plants. 

VARIETIES 

There are two general types of sweet potatoes grown ip the State — 
(J) the dlry mealy-fieshed varieties of the Jersey group, both yellow and 
red; and (2) the moist-flefshed sweet potatoes represented by the yam 
'groups*' 



369 


The dry mealy-fleshed sweet potatoes are the varieties most favoured 
for culinary purposes, and they keep somewhat better. , Unfortunately, 
but very little attention has been g-iven to improve the strains we have, 
and much might be done to popularise' this very excellent vegetable by the 
introduction of other varieties. 

WHEN to PLANT 

In many parts of the State it is possible to plant the sweet potato 
from early September till well on in December^ and again it may be sown 
late in February. In the mild districts where frosts are practically 
unknown, it may be planted in autumn, and left in the ground through¬ 
out the winter. 

This latter planting would give? excellent terminal cuttings for the 
September crop. Cuttings should be selected from the plants that carry 
the largest number of roots of good size and uniform shape. 

It will soon become apparent to a grower residing in any locality as 
to when is the correct season of the year in which to put in this crop, 
and as any hard and fast rule cannot be laid down for the whole State, 
or as a matter of fact for any one district, local conditions must govern 
as to when is the best time to plant. 

AFTER-TREATMENT 

Keep the soil well worked as long as it is possible to do so, and 
should tlu^ vines appear to be making vigorous growth, lift them occa¬ 
sionally to prt*VeiU roots striking into the ground from their outer branches. 
A few applications of liquid manure may be given, but it should be used 
moderately. Fowl manure, or blood manure, is a good stimulant for this 
crop, but if not at hand, nitrate of soda or sulphate of ammonia may be 
used. 


HARVESTING AND STORING 

Sweet potatoes may be dug^ fit for use in about ninety days after 
planting out, but as a general rule it is best to wait until the vines are 
brown and discoloured. On account of its excellent keeping qualities^ the 
crop may be left in the ground for wefeks unharvested, without likelihood 
of its det'aying. A number of sweet potato growers in the Osborne Park 
district make it a practice to harvest at one time, just enough to supply 
the current needs of the markets. In this they show an appreciation of 
the quality and flavour of the frCshly-dug root, and a knowledge of how 
to eliminate the problem of storage. 

The small gardener would do well to adopt their practice, and never 
harvest more than the actual quantity of roots needed to supply the house- 
hold for the day. 

Should the ground be required for other crops, dig the roots carefully 
and allow to dry for a lew days in an airy store room or she'd, after which 
place separately in boxes or crates and cover with dry sand. 
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YIELD 

The yield Of sweet potatoes depends largely upon the locality and soil 
in which the crop is grown, the kind and amount of fertiliser used, the 
culture given, and finally upon the varicfty itself. A yield of 10 tons per 
acre can be secured from a crop that is grown under favourable conditions. 
If estimated on a small garden plot basis, 100 plants, spaced four by two 
feet apart, should produce at least ISO lb. of merchantable and 50 Ib, 
of cull roots. 

Again, the yield may be increased by the selection, through several 
seasons, of individual plants producing heavy crops of desirable and well- 
shaped roots. The most opportune time to select for improvement is when 
the crop is being harvested. Vine cuttings should be taken from the 
plants which cx)ntain the largest number of roots of good size and uniform 
shape. 

Many plants should be selected for foundation work, because some of 
them will fail to transmit their prolific characteristics. Within a period of 
four or five years the grower will be able to establish a desirable strain 
of fine quality, which he is entitled to call his own, and to give a special 
name of its characters are sufficiently distinct. 

DISEASES AND PESTS 

It has been found that this crop grows remarkably free from fungus 
diseases, and if good clean tubers are used to produce cuttings or slips, 
there is not much trouble from this source. It is, however, wise to spray 
occasionally with Bordeaux or Burgundy Mixture as a preventive. 

Slugs are sometimes troublesome in this crop, but dusting from time 
to time with slaked lime and tobacco dust will keep them in check. Should 
cut-worms or other insects make an appearance, the usual methods of 
dealing with them must be resorted to, always exercising great care not 
to apply arsenical or other poisonous substances to the foliage for several 
weeks prior to using it as stock food, for which purpose it is excellent, 
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STORAGE OF SWEETPOTATOES* 


ITS IMPORTANCE 

S TORAGE of sweetpotatoes is a practice of grieat benefit to both 
the producer and the consumer, since it extends throughout the 
year that the product is available. Before satisfactory storage 
methods were developed, sweetpotatoes had to be marketed soon 
after the harvest, thus causing market gluts and ruinously low 
prices. In the more northerly markets, particularly^ the product tvas 
generally available for only a few months of the year. 

REQUIREMENTS FOR SUCCESSFUL STORAGE 

Seven very important points must be observed if the most satisfactory 
results are to be obtained in the storing of sweetpotatoes: (1) The storage 
house must be clean and sanitary; (2) the crop must be harvested before 
it is injured by low temperature in the fall; (3) particular care must be 
taken to avoid cutting, bruising, or otherwise injuring the sweetpotatoes 
during digging, picking up, grading, placing in containers, and moving 
to the storage house; (4) injured roots or roots showing evidence of disease 
must be carefully excluded from storage; (5) the sweetpotatoes must be 
thoroughly cured immediately after being put into the house; (6) the 
proper storage temperature must be maintained after curing; and (7) the 
hazards of spreading disease in the house must be avoided by leaving the 
sweetpotatoes undisturbed until they are removed from the house and by 
insuring as far as possible that the house is rat and mouse proof. 

A clear understanding of certain fundamental facts concerning the 
behavior of the sweetpotato will show why these seven points are of such 
importance, and will greatly assist the individual grower and handler of 
sweetpotatoes in solving his storage problems. If it is understood why a 
certain rcfcommendation is made, what natural processes must be con* 
trolled, and exactly how various practices or conditions affect the behavior 
of the sweetpotato, the importance of proper management is more likely 
to be realised, and greater care will be exercised. It is for these reasons 
that certain facts and storage requirements are discussed here in con¬ 
siderable detail. 

DISINFECTION OF STORAGE HOUSE 

Before any sweetpotatoes arc placed in the house, it should be cleared 
of all old or decayed sweetpotatoes or other debris and swept clean. 
Then it should be disinfected by one of sefveral methods, any one of which 
will be satisfactory if properly carried out. It is essential* that the cleaning 
and disinfection be done thoroughly if they are to be effective in helping 
to control storage losses. Among the several methods of disinfection are 
the following: 

^ Extracti^d from the U. S. Department of Agriculture Farmers* bulletin No. 1442, 
August, 19d4. 
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Spray the entire interior of the house with a solution of copper sulphate 
(bluestone), made in the proportions of 2 pounds of copper sulphate to 
50 gallons of water. All bins or other containers previously used should 
be treated also. 

Apply, thoroughly, a coat of ordinary whitewash to the entire interior. 

The most dfective method is to fumigate the house with formaldehyde 
gas. Formaldehyde is an irritating and poisonous substance, and must 
not be breathed nor allowed to get into the eyes. It is thus nefcessary 
to get out of the house quickly after the' gas is released. Where formal* 
dehyde is to be used, the following directions should be not^d : 

Each 1,000 cubic fe'et of space to be fumigated requires 3 pints of 
commercial formalin (a 40 per cent, solution of 'formaldehyde in water) 
and 23 ounces of potassium permanganate. The potassium permanganate 
should be placed in a deep container such as a 1 or 2-gallon stone jar and 
the required amount of formalin poured upon it. A sufficiently large con¬ 
tainer for the formalin should be used, so that the required amount can 
be poured into the jar without the necessity of measuring successive por¬ 
tions. Speed in handling is essential for safety. If a large house is to 
be fumigated, several receptacles should be used, distributing them uni¬ 
formly over the house. If several are used, the required amount of per¬ 
manganate should be measured into each before'hand and the jars properly 
distributed over the house. All doors and windows should be tightly 
closed except one convenient door. The formalin should be first poured 
into the container farthest from the open door, and the operator should 
work rapidly toward it, getting out of the house promptly. The house 
should be kept tightly closecj for at least 24 hours. 

CARE IN DIGGING AND HANDLING 

' The sweetpotato root is covered by a thin, delicate skin that is very 
easily broken. Striking the roots wuth harvesting implements or throwing 
them from row to row or into containers injures this delicate skin. Cuts 
and bruises may also be produced if the sweetpotatoes are placed in crates 
or other containers that have sharp edges or rough places on the interior 
or if the packages are roughly hauled or handled. Some of these injuries 
may appear to be insignificant, but the great importance of keeping their 
occurrence down to the lowest possible minimum can hardly be over¬ 
emphasized. 

It is generally known that any break in the skin in man or animal 
or in the outermost layers of cells of a plant offers a place for infectious 
organisms to enter, which may result in serious consequences, in some 
cases even death. It is also generally understood that a cut or othet wound 
that exposes delicate interior cells or tissues in man or animals may become 
infected at any time before it has actually healed by the formation of new 
cells that effectively prevent the entrance of bacteria. A wound, is not 
l^ealed just as soon as blood ceases to flow from it These relationships 
in man and animals are not entirely different from those existing in f^lants. 
It is commonly observed that if a sweetpotato is cut or bruised during 
harvest or handling, a heavy, sticky, milky ji|ice exudes from the freshly 
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<fxposed surfaces of the injured cells. This juice dries down in a few 
hours, and may appear to have closed the wound, but as a matter of fact 
considerable time is required for the growth of new cdls that effectively 
protect the interior cells from infection by rot organisms. The dried juice 
on the surface of a wound on a sweet potato is in itself no appreciable 
protection against the entrance of rots, and its presence must not mislead 
one into believing that such a root is safe from storage diseases. 

Several years ago the Department of Agriculture made tests for 4 
years in storage houses in the South, to determine the effect of careful 
handling on the amount of decay and shrinkage losses as compared with 
ordinary handling. In the carefully handled lots the lots from decay varied 
from 0*4 to 5*6 per cent, in different tests, whereas the comparable lots 
handled without special care lost 1*0 to 15‘6 per cent. On an average, the 
carefully handled lots lost only one-sixth as much from decay as the others. 
Furthermore careful handling resulted ia slightly less loss from shrinkage, 
5*0 to 9*4 per cent. aS compared with 7*4 to 20*4 per cent, in the ordinary 
nandling. On an average the total shrinkage and decay losses of the care¬ 
fully handled lots were. less than two-thirds of the losses that occurred 
in the material handled with the ordinary lack of care. 

SELECTION OF SOUND DISEASE-FREE ROOTS 

Certain diseases of sweetpotatoes cannot be controlled by storage-house 
management. These diseases, as well as many that can be controlled by 
storage-house management, occur first in the field, from which they may 
be carried to the storage house. Thus, the first step to be taken in success¬ 
fully storing sweetpotatoes is to control diseases in the field so that they 
will not be carried into the storage house later. Complete freedom from 
any trace of disease in the field can hardly be expected, therefore the roots 
should be noted carefully as they are picked up, and all those that show^ 
disease should be kept out of the storage or market containers. This is 
especially important with reference to sweetpotatoes that are to be stored 
or held for any appreciable length of time. 

Tests have been made to determine just what happens to injured roots 
in storage. Sweetpotatoes were carefully sorted immediately after harvest 
and the injured and uninjured ones placed in separate containers. Results 
were obtained on three varieties for two seasons. After being stored 
for 5^ months, the uninjured lots on an average had lost 13*8 per cent, by 
shrinkage and less than 1 per cent, from rots, whereas the injured roots 
had lost 28*1 pefr cent, by shrinkage (over twice as much) and 13*8 per cent, 
(15 times as much) from decay. During the curing period alone (19 days) 
the injured sweetpotatoes lost 14*8 per cent, by shrinkage while the sound 
lots lost only 7*2 per cent. These simple tests show in a concrete way 
that the most careful handling and the exclusion of unsound material greatly 
reduce storage losses and are worth the little extra trouble. Only the 
sounds disease-free sweetpotatoes are fit to be stored. 
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CURING 

Even though the greatest possible care is used in harvesting and 
handling, it is known that there are of necessity at least two small wounds 
on almost every sweetpotato — on the ends, broken in harvesting. Any 
break in the skin affords a place for disease to geft started and the mere 
drying of the white juice in a cut or wound does not effectively close that 
wound against disease. 

Most sweetpotato-rot organisms rarely infect sweetpotatoes through 
the sound, unbroken skin. A cut or broken place will actually heal under 
proper conditions by the formation of new cells that are much like the 
cells of the skin in their ability to prevent infel'tion. Tliese new cells form 
a layer just beneath the wound, and because of the corky nature of this 
layer it is commonly called wound cork. Workers in this Department 
have proved by severe test that this wound-cork layer greatly retards 
infection and to a large degree actually prevents it. The wound-cork layer 
cannot be seen by the naked eye. It is formed beneath the dried and 
hardened surface that soon develops over a wound, but it is formed only 
under certain favourable conditions that will be described later. The mere 
presence of a dried and hardened surface over a wound is no indication 
that it has been healed by a layer of wound cork beneath. The dry 
hardened surface of a wound may offer slight resistance to infection, but 
is too little protection to afford safety. How then can it be known that 
injuries have been healed by wound cork and that the sweetpotatoes are 
relatively safe from infection ? The surest way is to provide for the newly 
harvested potatoes the most favourable conditions for a rapid formation 
of wound cork. 

Numerous investigations have been made to determine the exact con¬ 
ditions most favourable for this healing process. The most significant 
fact found in these studies is that wound-cork formation or healing proceeds 
most rapidly at approximately the temperature that has been recommended 
for years for properly curing sweetpotatoes. At 89^’F. and a relative humi¬ 
dity of 92 per cent., wound cork starts to form in 2 days and is well, 
developed in about 5 or 6 days. .At lower or higher temperatures or at 
lower humidity it develops less rapidly. How<?ver, at a temperature of 84^^ 
to 85^ and a relative humidity of about 85 per cent., healing is started by 
the third day and proceeds rapidly. Even though the temperature is high 
enough, no healing will take place promptly if the air immediately sur^ 
rounding the sweetpotato is as dry as 66 per cent, relative humidity. 

These few points explain why it is important to have the storage 
house warmed up to 85^F. at the time the first swetetpotatoes are put into 
it and also why the roots should be placed in the house promptly after 
they are dug. It is permissible to leave them exposed to the sun, and 
wind for an hour or so immediately after digging, so that adhering soil 
will dry out and be more easily removed. It is clear^ however, that no 
actual healing of cuts occurs on surfaces exposed to drying winds. If 
healing is to be started promptly so as to build up protection against 
infection as soon as possible, the material must fee placed in crates^ 
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or bins in the house at the prescribed temperature within a few hours of 
digging. In no case should harvested material be allowed to remain out¬ 
side the storage house overnight. 

HARVESTING AND HANDLING 

Sweetpotatoes should be graded in the field, in ordei to reduce the 
cost of handling to a minimum. A good plan is to go over the rows and 
pick up the sound, marketable roots in one basket, then gather all the seed 
stock in another basket or box and put the injured ones in still another. 
These boxes or baskets should be loaded on a wagon with springs and 
hauled direct to the storage house. If the roots are to be stored in baskets, 
boxes, or crates, the different grades should be put by themselves, and 
when stored in bulk they should be placed in separate bins. If this method 
is followed it will not be necessary to grade the roots at the storage house 
when putting them in. This will effect a saving of time, reduce the loss 
by de'cay, and save the cost of extra handling. The roots should be emptied 
into the bins as carefully as possible, to prevent bruising. Sweetpotatoes 
can be stored in boxes, hampers, baskets, or bins with satisfactory results. 
The preference of the individual grower will determine' the method to be 
employed. 
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REVIEW 


**Note8 on Tea Manufacture’* by C. G. B. de Mowbray-—Times of Ceylon 
Co-^ Ltd.y 19 J 4 . Price Rs. 6‘oo plus postage. 


M r. de Mowbray, the* author of the newly-published book 
entitled '‘Notes on Tea Manufacture” has added a useful 
contribution towards the search after improved methods of 
tea making which is absorbing the attention of the Tea 
Research Institute, and the’ industry in general. 

' The art of good tea making is confronted with factors which vary in 
an extraordinary number of ways on every estate, and are concerned with 
elevation, climate, atmospheric conditions, position of factory, jats of leaf, 
types of machinery, and last but not least the superintendent’s own theories 
on how teas should be made. 


There can be no hard and fast rule for every factory, and if all 
planters could put their personal experiences and observations on paper as 
Mr. de Mowbray has done the secrets of tea making would come to light 
more speedily, and the industry be greatly beTiefited in consequence. 

Mr. de Mowbray has been a keen student of his subject and his 
views are interesting and should stimulate others to further efforts. His 
careful studies in this country will be of immense value to East Africa 
where he is assuming charge of important tea interests. 
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MEETINGS. CONFERENCES, ETC. 

MINUTES OF THE MEETING OF THE 
CENTRAL BOARD OF AGRICULTURE 

T he continuation of the second meeting of the Central Board of 
Agriculture was held in the Board-room of the Department of 
Agriculture, Peradeniya, at 2 p.m. on Thursday, Novem’ber 
8th, 1934. 

Dr. W. Youngman (Director of Agriculture) presided and 
the following members were presc?nt: 

Messrs. C. Harrison-Jones (Government Agent, N. W. P.), A. B. 
Lushington (Conservator of Forefsts), L. L. Hunter (Government Agent, 
N.C.P.), M. Crawford (Government Veterinary Surgeon), B. M. Selwyn 
(Chairman, Planters’ Association of Ceylon), R. Sri Pathmanathan 
(Chairman, Low-("ounlry Products Association), James Forbes (Jnr.) 
(Chairman, Tea Research Board), Dr. R. V. Norris (Director, Tea 
Research Institute), Mr. T. E. H. O’Brien (Director of Research, Rubber 
Research Scheme), Dr. R. Child (Director of Research, ("oconut Research 
Scheme), Messrs. F. P. Jepson (Controller of Plant Pests), M. Park 
(Mycologist), Dr. A. W. R. Joachim (Agricultural Chemist), Dr. J. C. 
Haigh (Economic Botanist), Mudaliyars S. Muttutamby and N. Wickrema- 
ratne, Messrs. S. Armstrong, C. Arulambalam, P. B. Bulankulama, A. 
Canagasingham, Wace de Niese, J. W. Ferguson, R. P. Gaddum, D. C. 
(Gordon Duff, John Horsfall, Montague Jayawickreme, E. E. Mcgget, 
(iraham Pandittesekere, Wilmot A. Pereira, Gordon Pyper, Rolf Smcrdon ; 
Rev. Father L. W. Wickremasinghe, Messrs. C. Huntley Wilkinson and 
W. C. Lester-Smith (Secretary). 

The following visitors were also present: Messrs. A. G. D. Bagot, 
A. V. Coombs, S, J. F- Dias, T. Eden, R. Gregor, A. Ramanathan, and 
G. V. Wickremasekera. 

Intimations of their inability to attend the meeting were received 
from the Hon’ble Mr. C. W. W. Kannangara, M. S. C., Mr. F. A. 
Obeyesekere, M.S.C., Mr. D. H. Kotalawala, M.S.C., Gate Mudaliyar, 
A. E. Rajapakse, M.S.C., Mr. G. Robert de Zoysa, M.S.C., Mr. R. G. 
Coombe, M.S.C., Mr. B. G. Meaden (Director of Irrigation), Mr. E. H. 
Lucette (Registrar, Co-operative Societies), Mr. G. C. Slater (Chairman, 
Tea Propaganda Board), Mr. L. G. Byatt (Ceylon Estates Proprietary 
Association), Mr. SJ. M. K. B. Madukande, Dissawef, and Messrs. F. C. 
Charnaud, C. Bruce Foote and L. W. A. de Soysa. 

Thtf Chairman indicated that as the present meeting constituted an ad¬ 
journment of the meeting of September 13th, there were no minutes to be 
read or confirm^; according to custom the minutes of this meeting would be 
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includefd with the minutes of the last meeting and brought up jfor confirma¬ 
tion in the usual way. The members would see the minutes of the first 
portion of the meeting in The Tropiad Agriculturist (for October), but 
copies of the entire minutes would be circulated to all members of the Board 
at a later date. 

CITRONELLA OIL RESEARCH AND EXPERIMENTATION 

The Chairman pointed out that the last meeting terminated before the 
completion of a very interesting discussion on citronella and the consideration 
of the necessity for research and experimentation in connection with this 
crop. The discussion which had to be adjourned had been opened by 
Mr. Montague Jayawickreme and the Chairman requested him to brielly 
review the subject. 

Mr. Montague Jayawickreme indicated that at the last meeting of the 
Board he had moved that the Agricultural Department should establish an 
experimental station purely for citronella research in the Southern Province. 
He considered the matter should be taken up as the industry was in a sad 
plight; the total acreage under citronella grass in the Southern Province 
was approximately 40,000 acres, based upon about 4,000 plants per acre, and 
the cost of production was about forty cents per bottle’. He considered that 
to popularise the industry, research on citronella should be pursued. He 
realised from the remarks of the Director of Agriculture at the last meeting 
thaft the matter had not been lost sight of, but he would urge the Depart¬ 
ment to carry out research work on the points he had suggested. He 
contrasted the specific gravity of imported strains with that of the local 
strains and refeired to the. results of the analytical examination of some 
samples; he would like to hear what Dr. Joachim had to say on this 
subject and place certain facts before the Board after the latter had made 
his comments. 

Dr. A. W. R. Joachim (Agricultural Chemist) began by pointing out 
certain facts regarding the trade in citronella oil, namely, that the oil sold 
on the market was of two types, Java and Ceylon citronella oil. The Java 
oil had a much finer odour and a much higher total geraniol content than 
the Ceylon oil, the latter having about 58 per cent, compared with about 
85 per cent, in the Java oils. He pointed out that because of this the 
two oils find different uses, the Java oil being utilised for the manufacture 
of high class perfumery and the Ceylon oil mainly in the soap and cosmetic 
industry. Naturally the Java oils fetched higher market prices, but the 
differences were not as great as their relative qualities warranted. Both 
types of oil were obtained from the same species of grass — Cymbopogon 
mrdus, but the Java grass was a different variety from the common Ceylon 
citronella grass, known as "*lena batu'* and resembled the species known 
in Ceylon as Winter’s grass or **maha pangin^\ The latter grass gave 
a higher yield of oil of a superior quality to that obtained from the “iena 
mu- variety. On an average, the ‘W/m pangirT^ grass yielded 0*6 
per cent, of an oil containing at times as much as 80 per cent of total 
geramol, while the ^^tena batu'^ grass yidded about 0*45 per cent of oil 
with a total geraniol content of between 56 and 62 per cent. Yield figures 
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however, vary very considerably. Comparative chemical and physical 
characteristics and present market prices of Ceylon and Java citronella 
oils were; 


Specific Gravity 
Optical Rotation 
Refractive Index 
Total Geraniol % 
Geraniol % 

Citronellal % 

Price (Shipment) per lb. 


Ceylon Oil 

0 898 to 0*920 
-7^ to -18^ 
1-4785 to 1-4900 
55 to 62 
25 to 40 
25 to 35 
Is. OJd. 


Java Oil 

0 882 to 0-898 
-2^^ to -3^ 

1 4640 to 1-4725 
80 to 94 
35 to 45 
35 to 50 
Is. 2i(l. 


With regard to experimental work, Dr. Joachim pointed out that a 
number of experiments on the yield and the quality of local citronella oils 
had been carried out by Messrs. Bamber, Jowitt Sl Bruce. In 1923 an 
experimental station for citronella and other grass oils was established 
at Borala in the Southern Province, but this station was closed a few 
years later on account of the poor nature of the soil and bei'ause experi¬ 
mentation on citronella at that time was of less importance than the aboli¬ 
tion of the gross adulteration of the oil with kerosene and spirits which 
was then the practice. More recently the Chemical Division had investi¬ 
gated the .suitability of Schimmers test (a solubility test of the oil in 80 
per cent, alcohol at 20^^C) which was the one chiefly in use for sale pur¬ 
poses, the conclusions being that this test was not a reliable means of 
gauging cither the quality or the purity of the oils. Pure oils containing 
high geraniol contents failed to pass Schimmel’s test, while some adulte¬ 
rated oils passed this test. The Essential Oil Sub-Committee of the Society 
of Public Analysts in Great Britain, who carried out tests on adulterated citro¬ 
nella oils from Ceylon, came to a similar conclusion. They stated: “While 
therefore Schimmel’s test is valuable as a rough and ready nieans of detecting 
gross adulteration with petroleum, it is of little use where this adulterant 
is pre.sent in small quantities only.” Dr. Joachim then went on to intimate 
that the results of their investigations indicated that, if practicable, perhaps 
the only satisfactory basis for the sale of citronella oil was on its total 
geraniol content in conjunction with Schimmers test. The sale of citro¬ 
nella oil on a geraniol basis was a difficult matter in piactice. Firstly, 
there was the difficulty connected with the nature of the trade in citronella 
oil; Ceylon oils were sold in two qualities, ordinary market or f.a.q. oils, 
and estate oils. The former were not claimed to be pure oils but they 
had to pass SchimmePs test. Most of the Ceylon citronella oil was sold 
as market oil which was used for definite purposes in the soap, cosmetic 
and cheap perfumery industries. It had been reported that the trade could 
absorb any quantities of these oils, and that if oils of a higher geraniol content 
were shipped, they would be adulterated down to the standard of Ceylon 
f.a.q. oils. Only small quantities of estate oils, which are sold on a 
geraniol basis with a minimum of 60 per cent., were shipped from Ceylon 
and the demand for them w^as small. As the trade was at present there 
would appear to be little or no incentive for the production of oils of 
higher geraniol content. Further, even if Ceylon oils were made to 
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approximate? Java oils by selection, etc., competition might prove so serious 
that it was doubtful whether the improved quality oils would fetch higher 
prices than Would ordinary Ceylon oils. This might result in the present 
market being lost and opportunity being given to likely competitors, it 
being understood that certain other tropical countries were taking up the 
cultivation of citronella grass. Dr. Joachim then went on to say that if 
buyers would agree to the purchase of local oils on a geraniol basis, within 
specified limits, then efforts to improve quality would appear to be desir¬ 
able. All shipments would then have to be sold on a system of certifica¬ 
tion by a Public Analyst; there would, however, be many difficulties in 
evolving such a system which might seriously handicap shipments on 
urgt;nL orders. The only feasible way of establishing this system would 
be to make the trade a State monopoly, but this might not be desirable. 
He considered that some improvement in the industry could be expected 
by attention to cultivation, from which increased yields of grass and oil 
and higher economic returns could be secured. 

The Chairman in inviting further comments and discussion on this 
question pointed out that under present and possible future trade conditions 
it would appear doubtful whether research alone would solve* the difficulties 
of this industry. The question, however, was one for the authorities to 
decide on the views expressed by this Board. 

Mr. R. Sri Pathmanathan then spoke. Referring to Dr. Joachim’s 
reference to the danger of C'eylon losing the market for its citronella oil 
if the Java variety were introduced, he indicated that he had heard reports 
that were to the contrary, particularly from a soap mercliant in Fiume, 
Northern Italy. The latter had told him that at the time they completely 
neglected Ceylon citronella oil, one reason for whit:h was that it had a very 
coarse odour. It was. not considered suitable for use in perfumery while 
Java oil had an excellent sale and was bought, especially by the contineptal 
market, on the basis of its geraniol content which was superior, and on its 
greater fragrance than the Ceylon oil. Ceylon citronella oil, he said, w^as used 
more or less as a deodoriser to hide odours in cheap laundry soap, in var¬ 
nishes and boot polishes. At the pi est?nt time the C'eylon cultivator had hardly 
any margin of profit. Unless the variety and the cultivation of citronella 
in Ceylon was improved, the industry would lag and there would be no future 
market for it on the continent. As the soap manufacturer in Fiume had 
told him, there are synthetic products used now as deodorisers and Ceylon 
citronella oil would hardly be used at all; he pointed out that as a matter 
of fact the demand for it was now on the decline. He did not know 
whether the introduction of the Java variety into Ceylon would be harmful 
from a scientific point of view, as regards cross pollination for example, 
would it produce a hybrid that would be of little use to Ceylon? That 
was a point upon which the Department of Agriculture would have to 
advise them. He considered that in every way it would be desirable that 
the Ceylon grass should be selected, and that generally great care should 
be taken if the industry was to thrive and prosper. At the present moment 
he said, the industry was on the wane and it was up to the Department 
to take the necessary steps to revive it and improve the type so that it 
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might have the same market as it had formerly. Tliey were at present 
losing the market on the continent as the Java oil was ousting Ceylon oil 
on every particular point, 

Mr. Montague jayawickreme pointed out that though Dr. Joachim 
had indicated that the introduction of Java grass would not be of prac¬ 
tical value to the Ceylon industry, he had said nothing with regard to 
investigations as to improved cultivation or experimentation with a view 
to establishing the industry on up to date lines. He was glad to say that 
the Matara District Agricultural ("ommittee had unanimously supported 
the motion he had proposed, and that they Iiad definitely endorsed the 
view that the establishment of a research station would be of immense 
practical value to the industry. He had himself received encouraging 
enquiries from the trade, including a cablegram from a buyer in San 
Francisco asking if he could supply citronella oil with a geraniol content 
of 68 per cent. The industry in Ceylon, he said, greatly needed improve¬ 
ments and investigations conducted as to the advantages of green manuring, 
low and high shade, etc. So far nothing had been done for the industry 
in this direction. He considered it would be well to* antu'ipate the estab¬ 
lishment in Ceylon of such industries as soap manufacture and the pre¬ 
paration of perfumes, in which case it was possible that if they could 
produce an oil with a higher geraniol content than at present, local 
industries would absorb all that the Island could produce. 

The Chairman then intimated, as he had done at the previous meeting, 
that the improvement of citronella oil and the citronella crop had received 
the serious consideration of the Department for a long time, and thougii 
they might be accused of not having done anything further, there was a 
reason for the attitude they had been compelled to adopt. He pointed out 
that Mr. Sri Pathmanathan had referred to the coarse odour of Ceylon 
citronella oil, which was perfectly correct, but were they aware that this 
was due to adulteration with kerosene. This was the reason that Ceylon 
citronella oil found a use in the’ manufacture of laundry soap. Adultera¬ 
tion w^as the great problem that the Department had been concerned with 
for a number of years. It might be possible to do something agriculturally 
to improve the yield of Ceylon oil, but unless the problem of adulteration 
was dealt with the results would almost certainly be’ nullified. This prac¬ 
tice of adulterating the oil with kerosene or spirits was almost univeisal 
in connection with the Ceylon product. With regard to the products of 
Java, it was not realised by people outside the Dutch East Indies that 
many of their products are controlled by the Government in a way that 
few other countries would tolerate; that by this means a definite crop, a 
definite crop rotation, and a definite standard of purity was obtained in 
all the Java products which it was probably impossible to obtain in pro¬ 
ducts grown elsewhere. He further indicated that he had discussed this 
subject in India with people acquainted with conditions in Java and that they 
had admitted to him that such a state of affairs would be impossible in 
India, and that the peasantry and the growers would refuse to accept such 
conditions. The Java oil was distinct from the Ceylon oil and came from 
a different variety of plant, which though it existed in Ceylon was not 
the predominant variety. With regard to the question as to whether Ceylon 



could produce oil such as is produced in Java, he thought that iCeyion should 
keep to the oil for which it already had a reputation, but that, if possible, 
something should be done to abolish the practice of adulterating the oil 
with kerosene. The grower, he considered, was not to be blamed for he 
had no doubt that with the present market if the growers did 
not practice adulteration the buyers would; for that reason it was a 
very difficult problem. Agriculturally, something might be done, possibly 
by selecting strains of the varieties of the grass now grown in Ceylon, 
in this way increased yields might be obtained but the problem of adul¬ 
teration was so great that it was feared it would outweigh the value of 
any other achievements. This was the problem as the Department of 
Agriculture had seen it for many years past. Research work had often 
been contemplated but they were restrained by practices that were 
extremely difficult to overcome. The only possibility he could suggest was 
to make it a State monopoly, as Dr. Joachim had mentioned. He believed 
that a very similar state of affairs had existed in Mysore in connection 
with the sandalwood oil industry and that the problem had been solved by 
the creation of a State monopoly. The Department of Agriculture, he said, 
was perfectly willing to embark upon experiments for improving the yield 
of citronella oil, but he was very doubtful himself whether that action alone 
would solve this problcfm for Ceylon. 

Mr. Wace de Niese then suggested, as Ordinances were so plentiful 
in these days, that the State Council be asked to introduce an Ordinance 
to save this industry from the evils of adulteration so that a pure product 
could be shipped from Ceylon. If Mr. Jayawickreme would agree, he was 
prepared to propose this as a rider to his resolution. 

Mr. Sri Pathmanathan asked if the Java oil were not adulterated with 
kerosene before shipment. 

The Chairman replied that it might be, but not to the extent that the 
Ceylon oil was adulterated. 

Mr. Sri Pathmanathan said he asked because with regard to the 
question of odour he thought it was an intrinsic characteristic of the grass 
which gave it its odour and not the kerosene with which it was adulterated. 

Mr. Montague Jayawickreme then stated that the pure oil did not 
pass the Schimmel’s test, but the adulterated oil did; probably only after 
experimentation by technical officers would they be able to find a test that 
was fool-proof. 

The Chairman confirmed Dr. Joachim’s statement that the Schimmel’s 
test was not altogether satisfactory; oil which was known to be absolutely 
unadulterated would sometimes fail to pass the SchimmePs test, but 
with the use of kerosene k could be made to pass this test quite nicely. 
He desired to say that the Department was very sympathetic in connec¬ 
tion with the citronella problem and he proposed embarking upon some 
experiments; he thought the best thing to do first was to make a study 
of the different varieties of grasses to ascertain the highet-yielding types. 
If that were done they could then turn their attention to the proposal of 
Mr. Wace de Niese which was the only way he could see of keying, the 
product pure. 
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Mr. Montague Jayawickreme seconded the? proposal ol‘ Mr. Wace de 
Niese that the matter should be referred to the Ministry with a view to « 
considering the advisability of introducing an Ordinance to control the 
citronella oil industry. 

The motion of Mr. Montague Jayawickreme which had been seconded 
by Mr. Sri Pathmanathan: 

*‘That this Board is of the opinion that the Department of Agriculture 
should establish an Experimental Station, purely for Citronella 
research, in the Southern IVovince” 

together with the rider proposed by Mr. Wace de Niese', and seconded by 
Mr. Jayawickreme: 

“That the Ministry of Agriculture and Lands be asked to consider 
the advisability of introducing an Ordinance to control the Citronella 
oil industry,” 

were put to the meeting and were carried unanimously. 

FACILITIES FOR THE DISPOSAL. OF COTTON 

AT A REMUNERATIVE PRICE 

The Chairman called upon Mudaliyar N. Wickremaratne to address the 
meeting on the motion standing in his name, namely: “that further facili¬ 
ties should be given to growers of cx)'tton for the disposal of their pro¬ 
duce at a remunerative price.” 

Mudaliyar N. Wickremaratne then addressed the meeting at some 
length, stressing the necessity for the resuscitation of the cotton industry. 
He indicated that those who were acquainted with the cultivation and 
sale of cotton would admit that its sale at five or even ten rupees 
per hundredweight was neither an encouragement to the grower nor a 
return that would bring him much of an income. Taking 3 cwt. of seed 
cotton as an average yield per acre and at an average price of Rs. 8/- per 
cwt., the total income would be Rs. 24/- per acre. It was for them to 
consider, he suggested, whether this Rs. 24/- was a suliicient return to 
compensate the grower for his labour on the? cultivation. While this small 
income in money was a considerable addition to his purse, as most of his 
crops were not money’ crops, one could hardly expect an industry to thrive 
at such prices. He, therefore, desired to bring this subject to the notice 
of the Board and to appeal to their good sense to give it their serious 
consideration in order to make recommendations to Government that 
W’ould render cotton growing a lucrative and permanent local industry. 

In this connection, he said, he was not unmindful of the work that had 
been done by the Department of Agriculture, and other institutions such 
as the Ceylon Agricultural Society, the Royal Botanic Gardens, and also 
tlie old Agricultural School under the dev^oted exponent of village agri¬ 
culture, Mr. C. Drieberg, for the resuscitation of cotton as a village crop 
in Ceylon. Quoting from the Mahawansa and other historical recorcis, 
Mudaliyar Wickremaratne then pointed out that cotton had been grown in 
the Island and that a weaving industry had existed even in ancient times. 

In his ratnblings in various parts of the country he had found numbers of 
hand gins, spinning wheels and hand looms, but in disrepair and disuse as 
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the cotton grown then was not the same as the better and superior kinds 
now’grown. In the olden days, he indicated, it could be assumed that 
the cotton grown was for local use; but the existing enterprise had been 
started with a different object, that of export. Tliis effort could be traced 
to the Ceylon Agricultural Society established by Sir Henry Blake, who 
was Governor at that time. The British Cotton Growing Association was 
interested in the industry and a local agency was established, which in a 
short time ceased to exist and the Ceylon Agricultural Society eventually 
succeeded in getting a German firm, the late Messrs. Freudenberg Sz Co., 
to be local agents in Ceylon. *The latter did all they could to encourage 
the growing and sale of cotton in this country and one of the first cotton 
crops, grown in Hambantota, was sold through this firm at Rs. 33/- per 
cwt. of seed cotton for use in Lancashire. With the world war this firm 
ceased to exist and the export trade was lost. It was indicated that there 
was now a growing demand for hand looms in Ceylon, to feed which there 
was also a growing demand for a sulTicicnt quantity of yarn which was 
at present supplied by its importation from India and other countries. It 
was considered, by himself and a large number of other people, that the 
importation of foreign yarn should not be encouraged, but that early steps 
should be taken to develop the local spinning of yarn to meet the growing- 
demand. In the matter of spinning, there* w^ere two schools of thought, 
one which was shared by the All-Ceylon Spinners’ yVssociation, being of 
the opinion that hand spun yarn .should always be used, while the other 
held that yarn made in the Island from locally grown cotton should be 
used whether hand spun or machine made. While appreciating the ideal 
of the former, he held with the latter view on account of its practicability 
and soundness. It was necesisary to make arrangements to facilitate the 
supply of yarn to those who were working hand looms at reasonable rales, 
but the question was how the large demand for yarn could be met. A 
commercial firm, such as the Wellawatte Spinning and Weaving Mills, 
could not undertake to supply yarn made locally from Ceylon grown cotton 
at a sufficient margin of profit, and he was of the opinion that facilities 
should be given for the establishment of small spinning power looms under 
Government management. The yarn so produced could then be supplied 
to the local hand loom weaver who would be in a position to buy locally 
made yarn at cheaper rates, and the hand .spinner could carry on his 
businefss and use his yarn in his own loom if he choose to do so. Mudaliyar 
Wickremaratns considered that the aim of Ceylon in this matter should 
be to grow cotton for local use and make the spinning and weaving more 
of a cottage industry. He then referred to the aspects of this subject in 
India and drew attention to the fact that Mysore State was doing all it 
could to develop hand spinning and hand loom weaving to relieve unem¬ 
ployment. The consideration should not be how much a family or woman 
could earn, but that they were enabled to obtain their essential require¬ 
ments of clothing at a small cost. Tlie villager, he pointed out, had not 
•' the means of cleaning, packing and transporting the cotton he grew; he 
had no means of ginning or baling it for quicker and easier transport, so 
that the cottager or the small leased-loom weaver found it difficult to obtain 
the cotton he required as easily and as cheaply as was desired. There 
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were difficulties in thdr way and facilities were needed to ease the situa^ 
tian. The Agricultural and the Education Departments, he contended, 
should work in the closest co-opefration in this matter, the former as 
regards the growing, ginning and baling of cotton and the latter at the 
spinning and weaving. He urged that effect bef given to the following 
suggestions in order to improve the price of cotton: To facilitate the 
growing of cotton on a larger scale as a village crop; to facilitate the 
cleaning, ginning, grading and baling of cotton in the areas of production; 
to establish a few power looms in small factories; and, to establish centres 
for the supply of yarn to hand loom weavers at reasonable rates. He con¬ 
sidered that the adoption of these suggestions would enable the villager 
to obtain a reasonable price for his cotton, and the hand loom weaver to 
obtain the necessary yarn for his trade at reasonable rates. 

Mr. Wilmot A. Perera pointed out that there was a great deal of 
sentiment in Ceylon in connection with this subject, and he asked whether 
they were going to consider the matter from that [X)int of view or from 
a purely economic view-point. With regard to the economic side of the 
subject he had been dabbling in it for the past three years and every 
month it had been a loss because their patriotism generally ended on plat¬ 
forms. They made the cloth, he said, but people would not buy it; they 

would not spend ten cents more to buy the Swadeshi material. Unless 
that consciousness were created he Tailed to see how they could make it 
a paying industry. Mudaliyar Wickremaratne had stated that the State 
Council had voted a large sum of money for fostering hand spinning and 
weaving, but he considered that before any big scheme was embarked 
upon it had to be examined very carefully. Even if cotton were produced 
at an economic figure, it had to be hand spun and what would happen 
to the coarse yarn with which spinning was started; it could not be made 
into wearable cloth unless people were prepared to buy and wear it. That 

was why he said their spirit of patriotism did not extend so far. 

If it were going to work otherwise, the only way to tackle the problem 
was to grow cotton, buy it at a fixed rate, spin it on small powder looms 
and distribute it to weavers. He considered that was the only way an 
industry of this kind could be developed in Ceylon, because he had ex¬ 
perience of working in two or three centres. Tliey had made sarees for 
ladies at Rs. 3/30, using a certain amount of imported yarn ; these sarees 
were coarse and unless people were prepared to buy them they would not 
be able to sell them: the whole problem hinged on that. 

Mr. Sri Pathmanathan asked Mudaliyar Wickremaratne whether his 
resolution included the Kapok or tree cotton, to which the latter replied in 
the negative. 

Mr. C. Arulambalam referred to the fact that, in the Jaffna Peninsula, 
Point Pcfdro was called the cotton port in ancient times. He agreed with 
Mr. Wilmot Perera that on economic grounds one could not compete with 
the large-scale production in India. Weaving was carried out by a section 
of the people in Jaffna some years ago but it died out because it could not 
compete with large-scale production. He considered that unless some 
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form of protection was introduced to prevent competition and the importa¬ 
tion of foreign yarn neither the cultivation of cotton nor its weaving would 
be a success* 

The Chairman' then stated that the question 6f the production and 
manufacture of cotton was a very large one and had seriously engaged 
the attention of the? Agricultural Department, as many of them knew. 
When they had first introduced cotton the price was extremely high; since 
1918, or even since 1912, the price had fallen very considerably. At one 
time the cultivators in the Hambantota district used to get Rs. 25/- per 
cwt. for seed cotton, whereas now they received the world’s economic price 
of Rs. 10/-. At the present time the production of cotton was very small, 
less than it was a few years ago; but it was very difficult to say what 
could be done to improve matters. One of the greatest impfidiments was 
transport; it cost about the same to bring ('otton from Hambantota to 
Colombo as it did to bring it from Bombay. This w'as a very serious 
problem and any solution involved the problem of transport. If cotton 
could be hand ginned and spun in the villages where it was produced it 
would be useful, but it would not be an ec'onomic proposition; this, as far 
as he could see, was the only way of overcoming the transport difficulty 
and using more cotton by making it a cottage industry. The problem was 
a very difficult one, howcfver, as a cottage industry, using all the cotton 
that could be grown in Ceylon, would never produce more than would 
clothe a negligible proportion of the population. It might be that local 
mills were the only solution to the problem ; they would utilize the cotton, 
produced in the country as well as imported cotton, and manufacture 
their own yarn. But the problem involved many difficulties, some of them 
very great difficulties. He intimated that he had listened with great interest 
to hear if there? were any fresh p<^ints that would offer a solution, but he had 
not heard anything new that would help to solve the problem. 

After some further discussion, during whic'h comments were made by 
Mudaliyar Wickrc?maratne, Mr. Wace de Niese and Mr. John Horsfall, 
the Chairman stated that he thought the sentiment of the meeting must 
be that they would all welcome more spinning and weaving in the villages 
as a cottage industry. He? did not quite follow what Mudaliyar Wickrema- 
latne desired them to do with the motion but he considered it would be 
an expression of the feeling of the meeting to say that they would like 
to see spinning and weaving encouraged as a cottage industry. Mudali¬ 
yar Wickremaratne agreed, and the Board bring in sympathy with the 
suggestion, a motion to that effect was proposed by Mudaliyar N, Wick- 
resmaratne and seconded by Mr. Sri Pathmanathan. 

Mr. Wilmot A. Pefrera .suggested the appointment of a small Com¬ 
mittee to thrash out the matter once and for all; there was, he said, a 
lot of loose thinking over this question and it was time that it was vefry 
thoft>ughly investigated. Tlie All-Ceylon Spinners* Association had 
collected a lot of data as to the number of looms working, etc. As this 
subjeet was one that came up fairly frequently he thought a Sub-Committee 
might u««ful'ly enquire into the whole subject. 

Mf* C. A. Arulambalam seconded this suggestion* 
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The Chairman then put the first motion, which was standing in the 
name of Mudaliyar N. Wickremaratne and seconded by Mr. R. Sri Pathma- 
nathan, to the meeting; 

“That this Board welcomes anything that may increase the use of 
cotton for home spinning and weaving as a cottage industry.” 

This was carried unanimously. 

The second motion, standing in the name of Mr. Wilmot A. Perera 
and seconded by Mudaliyar N. Wickremaratne': 

“That a small Committee be formed to enquire into the subject 
of increasing the spinning and weaving of cotton in Ceylon.” 
was then put to the meeting and carried unanimously. 

The Chairman then enquired whether this Committee* could not be 
formed at once and asked if any names could be pul forward in this 
connection. 

The following members of the Board were then appointed to form 
the Committee : Messrs. K. Balasingham, P. B. Bulankulama, R.M., John 
Horsfall, R. Sri Pathmanathan, Wilmot A. Perera, the Reverend Father 
L. W. Wickremasinghe, and Mudaliyar N. Wickremaratne who was 
appointed Secretary and Convener. 

RESTORATION OF VILLAGE TANKS IN THE 
MULLAITTIVU DISTRICT 

The Chairman informed the meeting that this agenda item which was 
a motion standing in the name of Mr. S. M. K. B. Madukande, Dissawe, 
was withdrawn as he had received a letter from the Dissawe requesting 
him that it might be withdrawn. 

DRAINAGE AND FLOOD PROTECTION SCHEME FOR 
THE JAFFNA PENINSULA 

The Chairman in calling upon Mr. i\ Arulambalam to speak on the 
subject of a drainage and flood protection scheme for the Jaffna Peninsula 
intimated that the motion had been slightly amended since the receipt of 
the original proposal. 

Mr, C. Arulambalam proposed the following motion : 

“Tliat with a view to prevent the serious losses to agriculturists 
in the Jaffna Peninsula caused by the recurrence of floods, this 
Board is of the opinion that a suitable drainage and flood outlet 
scheme should be formulated and carried into operation in the 
Jaffna Peninsula, the .scheme formulated to be of such a type as 
to provide for the utilisation of surplus flood water for irrigation 
purposes by agriculturists during the dry months of the year by 
storing the water in refservoirs or tanks located in suitable areas. 
Further, while recommending to the Executive Committee of Agri¬ 
culture and Lands the consideration of this question, it urges that 
Comtftittee to niove the proper authorities to take the necessary 
action without delay. 
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Speaking on the motion Mr. Arulambalam indicated that this question 
had been brought up by one of the members of the Jaffna Agricultural 
Society at a special meeting held on October 24th to meei the Minister of 
Agriculture, at which the Chairman had been present. It was a long 
standing question, he said, which had engag'cd the attention of Govern¬ 
ment for some time, but so far no effective measure had been taken to defal 
with it. In Jaffna, it was pointed out, the rainfall is confined to two 
months of the year, November and December; and during these months 
in most years there were great floods, particularly in 1918, 1920, and 1932. 
In 1918 they had a rainfall of 20 inches in 24 hours and immediately after 
the flood statistics were taken of the losses incurred by agriculturists. In 
oqe of the headmen’s divisions the number of cattle destroyed was 2,615, 
and of goats and sheep 2,980; in another the number of cattle drowned 
was 2,634 and of goats and sheep 4,535. In those years in which flood 
statistics were taken by Government, tremendous losses had been incurred 
by agriculturists. Most of the cattle were employed in villages in Jaffna 
for the cultivation of tobacco and other market produce, and it would be 
self-evident that this loss of cattle was very serious. What was proposed 
was that a suitable drainage scheme should be formulated; Jaffna being 
a very low-lying country^ scarcely above sea level, there were no natural 
drainage courses. During Dutch times there was an elaborate system of 
drains connected to tanks which stored the flood water; those drainage 
channels had been obliterated for want of proper inspection. What was 
suggested was that a contour survey of the Peninsula should be made and 
irrigation engineers detailed to study the question and devise a suitable 
scheme. This was a question which Government had considered often 
but with regard to which' there was a controversy between two depart¬ 
ments, the Public Works and the Irrigation Departments, as to which 
of them should be in charge of the work. He considered it was the 
Irrigation Department which should take charge bet^ause Irrigation 
Engineers have special knowledge of drainage and would be better able 
to formulate a suitable scheme. He quoted the opinion of the Government 
Agent of Jaffna that the State should meet the situation by a scheme 
spread over about twenty years to control the whole Peninsula, and he 
proposed that the Board should recommend to the Executive Committee 
of Agriculture and Lands that a suitable scheme be formulated to deal 
with this problem. Referring to the second part of his motion he said 
that the surplus flood water should be used for irrigation purposes by 
agriculturists during the dry months of the year. It was the policy of 
the ancient Sinhalese kings to construct tanks to utilise as much rain 
water as possible; he believed that in other countries also, efforts were 
befing made to make use of flood water. After quoting from Widsoe’s book 
on Dry Farming and referring to the distribution of the rainfall, he indi¬ 
cated that if the Irrigation Department would prepare a scheme to lead 
flood water into tanks, this water would be available for irrigation during 
the dry months, Mr. Arulambalam then referred to the unequal distri¬ 
bution of the rainfall in countries where there had been denudation of the 
forests and instanced the cases of St. Helena and Mauritius. Some thirty 
or forty years ago, he said, there was a wider distribution of rain in Jaffna 
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for the sake of their timber and no efforts made to replace them, with 
the refsult that now, as in the case of Mauritius, droughts were followed 
by floods. He hoped that the experts would give consideration to this 
question also, though it was not included in his motion. Tlie Jaffna 
cultivator, he declared, was not well-to-do; he carried on a scanty liveli¬ 
hood by the cultivation of tobacco and vege?tables. It had been stated by 
the Government Agent when enquiring into the damage caused by floods, 
that the people who had been affected were desirous of having compensa¬ 
tion and being saved from a repetition of the calamity. It was thus a very 
important matter which affected the whole agricultural community of 
faffna. 

The Chairman stated that the Director of Irrigation had written to 
him regretting that he was unable to attend the meeting but he had fur¬ 
nished the following notes in connection with this motion : A scheme for 
the exclusion of sea water and the discharge of floods from Vadamarachchi 
lagoon had already received some attention from ‘the Irrigation Depart¬ 
ment, and a system of bridge-opening planking was being maintained and 
manipulated as required. The results to date justified the consideration 
of a comprehensive and permanent scheme for Vadamarachchi lagoon 
district and of other low-lying areas in Jaffna Peninsula. Drainage 
improvements to certain areas were being undertaken by the Public Works 
Department. The Chairman considered if anyone were w'illing to second 
the motion they could forward it to the Minister. 

Mr. S. Armstrong, in seconding the motion, said that paddy cultivation 
in Jaffna did not depend on irrigation but on the control of flood water; 
channels were intended, not to supply w^ater to the fields, but to drain off 
surplus water. A study of the maps at the Kachcheri would show that 
almost every tract of paddy field had drainage channels; there might be 
channels for the distribution of water, but these subsidiar} channels w^ene 
invariably kept clean by the cultivator. The grievance of the cultivator M 
present was that the drainage channels had been so long neglected and so 
obliterated that after rains the surplus water did not flow out; the result 
of this was that the paddy fields were submerged for long periods and the 
crops ruined. If the drainage channels were kept clear there would be an 
increase in the extent of paddy land cultivated and in the yield of the fields. 
He indicated that he had been associated with the matter from 1919 to 
1925,* having been Engineer-in-charge of flood discharge channels under 
the Public Works Department. He found that 70 per cent, of the drainage 
scheme benefited agricviltural pursuits and 30 per cent, sanitation. Most 
of the ancient channels constructed by the Dutch were maintained for some 
time until, owing to certain financial difficulties, Government was obliged 
to cease doing so. It was not possible to find out what works were given 
up but there was evidence that the work was carried on by the Public 
Works Department with a sum of about £800, granted by Government. 
After the flood of 1918 the matter was reported to Government by the 
Government Agent and the Public Works Department took on the inves¬ 
tigation of the channels. The western portion of the Jaffna Peninsula had 
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already been mapped, a survey plan made and a scheme had been designed 
which was in the hands of the Government Agent. The eastern portion 
of the Peninsula still remained to be mapped; it was a wider area and the 
Public Works Department was not in a position to spare more officers for 
the work. When he left the district in 1925 this work had come to a 
standstill and nothing had been done since. Tlie schemes were four in 
number, he stated. In this scheme the area was divided into three; the 
northern part of the Peninsula drained into the Bay of Bengal; the 
southern portion drained into the Jaffna lagoon and the Thandavarnam 
lagoon. As regards Vadamarac'hchi lagoon, it was a scheme intended to 
convert the lagoon water into fresh water, at the instance of Mr. ’Bala- 
singham when he was in the Council. Investigations went on for several 
years ; he did not know the result of them but it seemed to him that by 
damming up the place and introducing sluice gates for retaining the lake 
water at the mouth of the lagoon, the area flooded would be increased. He 
considered it very necessary that a contour survey should be made and 
it might be necessary to introduce legislation to work the flood drainage 
schemes. The area was a thickly populated one and the old channels had 
been obliterated for miles; in some places houses had been erected on 
the site of the ('hannels and many culverts and old Dutch roads had dis¬ 
appeared. It was important, therefore’, that a contour survey should be 
made and this work came within the province of the Irrigation Depart¬ 
ment. In conclusion, he pointed out that the Jaffna cultivator believed in 
the rotation of crops which the Department of Agriculture had advocated. 
This being the case, they merited a certain amount of encouragement which 
could take no better form than protection from the frequent floods in 
the Peninsula. 

Mr. R. Sri Pathmanathan said he had great pleasure in supporting 
the motion of Mr. Arulambalam. This matter had been under considera¬ 
tion for a long time and had bee^ urged by Government Agents in the 
North but with very little assistance from the Central Government. He 
was very glad that the Irrigation Department had intimated their desire 
to proceed with this work and hoped it was not merely a pious desire 
on their part. All the Government Agents with whom he had been asso¬ 
ciated in the past had expressed their complete helplessness in the matter 
in contrast to (rovcrnment Agents in Coilombo who appeart^d to obtain 
their requirements without any difficulty. Fortunately they were 
now under a new dispensation and he hoped that the Minister of Agri¬ 
culture would be sympathetic to the nefeds of the Jaffna people. He hoped 
that the necessity for expediting this matter would be urged upon the 
Minister of Agriculture so that the poor northern cultivators might 
obtain a living by the protection of their industry and their rotation of 
crops. 

Mudaliyar N. Wickremaratne also supported the motion. He said 
that when he went to Jaffna after the flood in 1918 he saw the damaec 
that had been done and it was pathetic to see the cultivators who took 
such a great intere.st in their^ work, suffering so much. 
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The Chairman, in reply to a question by Mr. Rolf Smerdon, said that 
the Board would be in order in submitting the motion to the Minister for 
Agriculture and Lands. 

The motion proposed by Mr. C. A. Arulambalam and seconded by 
Mr. S. Armstrong was then put to the meeting and carried unanimously. 

COMPOSTING 

The Chairman said that the question of composting had been put on 
the agenda at the request of Mr. Huntley Wilkinson who had not pro¬ 
posed any definite motion in this connection but had suggested that the 
views of the Board might be obtained on the Indore Process of Com¬ 
posting. He called upon Mr. Huntley Wilkinson to open the discussion 
on this subject. 

Mr. C. Huntley Wilkinson said that members of the Board would be 
aware that this subject had recently received the attention of Ceylon 
interests in London who had referred the matter to them. He indicated 
that his object in asking for its inclusion on the agenda was to provide 
an opportunity lor the Tea Research Institute to express its views on this 
subject, the investigation of w’hich they had taken up about a year ago. 

Mr. T. Eden (Agricultural Chemist, Tea Research Institute) then 
read a paper on the Indore Process of C'omposling. He indicated that 
during the past months, t'onsiderable interest had been taken in Ceylon in 
what was generally known as the Indore Process of composting waste 
materials for use as manure on estates. The Tea Research Institute some 
months ago had arranged with a tea estate to start an experiment in manu¬ 
facturing this material. He intimated that normally they would have 
awaited the results of that experiment before making any pronouncement 
on the subject, but in view of the large number of enquiries they had 
received from estates and in view of the publicity the prexess had received 
in the Press and in the State Council, they had decided that the time was 
opportune to discuss the practical aspects of the process. He pointed 
out that there were actually two processes, a farm compost process and 
a night soil process, which had to be considered separately. In Ceylon 
confusion had arisen as these two processes had been regarded as one. 
'File farm process, he said, made use of cattle dung, urine-impregnated 
earth and litter from cattle sheds, and a large range of waste materials 
from agricultural crops. These mixed in definite proportions were fer¬ 
mented in shallow pits, given an adequate supply of water and turned three 
times during the process of manufacture; the final result being an organic 
compost of great value. The system had been worked out in detail at 
Indore under a system of mixed farming mainly comprising annual crops, 
and the cost of production, according to the latest information, was fifty 
cents per ton. With regard to its application to estates there was a great 
difference between conditions under systems of general farming and those 
under one crop such as tea. Mixed farming produced a variety of waste 
materials which ha<l to be dealt with whether they were used for com¬ 
posting or not and their cost was therefore not a charge in the making 
of compost. On tea estates, however, circumstances were different, and 
th^ high cost of transporting materials for composting would be a charge 
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on the making of compost. Further, it was doubtful whether a sufficient 
quantity pf material for composting could be obtained without growing it 
specially for this purpose and the cost of cutting it would be an addi* 
tional charge on the process. With regard to the value of this compost 
as a manure for tea, it still remained to be proved whether increased crops 
of better quality tea would be obtained through its use. They had been 
informed that from 750 to 1,000 tons of compost had to be produced 
annually to make the process an economic success, but in view of the 
fact that 1,000 tons represented the compostable produce obtainable from 
1,300 acres of pruned tea, it remained to be seen what was practicable 
on the average estate. Mr. Eden indicated that his estimate for the 
manufacture and transport of the material to the field was about Rs. 8/- 
per ton but he hoped to be able to reduce this in practice. 

The night soil process consisted of composting night soil and domes¬ 
tic rubbish in shallow trenches with the object of producing a manure tree 
from any fly nuisance. The Medical Department had informed them that 
they anticipated no difficulty as regards the spread of hookworm (anchy- 
lostomiasis) through this process. To put this process into operation 
under estate conditions, it necessitated an equal quantity of domestic 
rubbish to that of night soil, the availability of which was doubtful, and 
the transport of night soil might prove too costly. Further the killing of 
the hookworm organism would be entirely dependent on this compost being 
efficiently made in order to attain the high temperature of 52^^C. that was 
necessary. 

It was pointed out that the economics of both the processes would 
depend on their cost and that* the conditions for their production in Ceylon 
would not be identical with those obtaining in India. 

Mr. C. Arulambalam indicated that he had put into practice the 
making of a form of compost, the material being put into cemented pits 
and water put in to assist fermentation. The materials used were cattle 
dung, dry leaves and straw, and he had found the resulting compost to 
be an effective manure for paddy cultivation. 

Mr. Huntley Wilkinson then enquired from Mr. Eden what proportion 
of green material he would recommend be added to 250 tons of cattle 
manure in bulk distributed at ten tons per acre over a block of twenty-five 
acres. 

Mr. Eden replied that so far as he understood the conditioiys under 
which the Indore Process was designed, no attempt was made to utilise 
for composting all the cattle dung available ] a portion only was used in 
order that the remainder would be available for fuel as was usual. The 
advantage of compost over pure cattle dung appeared to him to be that 
it enabled any useful waste vegetable material to be rotted down and 
brought into a suitable condition before application, thus preventing 
losses of soil nitrogen or nitrogen starvation. On tea estates or places 
where green material was grown in bulk, the nitrogen content of the 
lopi^ngs was sufficiently high for them to be apphed directly, if properly 
done? so that there should be relatively little danger, under the ordinary 
estate f>ractice of green nMmuring, of locking up soil nitrogen itmnecRatdy 
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sifter the application of green manure. The proportion of dung to green 
material in the Indore Process was a difficult question as the Ike* 
rature was very vague on this point; so far as he had worked it out, he 
thought that the quantity of dung should not be more than 20 per cent. 
As far as the agricultural value of the two was concerned, there was 
little to choose between them. The advantage of the Indore Process was 
that it could be carried out free of the fly nuisance. 

Mr. E. E. Megget instanced the fact that one of the best cultivated 
and highest yielding estates in his district had suffered more than any 
other during the recent drought. The superintendent thought that this 
might have been due to the open conditions of the soil resulting from the 
inclusion of large quantities of organic material which had not had time 
to rot down before the drought. 

Mr. Eden, in reply, pointed out that the presence of organic material 
in the soil should make for an increased moisture content if the organic 
matter had had time to rot down into something approaching humus. If 
green manures or other waste material were forked into the soil immediately 
preceding or during a drought, the results might conceivably be disas¬ 
trous. The value of that material, from the point of view of the reftention 
of soil moisture, depended entirely upon its having time to be' incorporated 
into the soil to form eventually the natural humus which was of undoubted 
value. The case mentioned by Mr. Megget was not one against the use 
of green manures but against the unsuitable time for theii application. 

Mr. Wilmot A. Perera enquired what effect calcium cyanamide had on 
breaking down the ingredients of a compost or counteracting its nitrogen 
value. 

Mr. Eden replied that any nitrogenous manure used in conjunction 
with waste material suitable for forming compost had a certain value. The 
\vhoIe idea of composting was to provide this nitrogen and the interesting 
thing about compost manufacture was that when nitrogen was added to 
this waste material, it preserved the original nitrogen content as well as 
the nitrogen that was added. Thus the addition of calcium cyanamide to 
waste material for the making of compost was excellent, provided it was 
not overdone. Mr. Wilmot A, Perera said he had just begun manuring a 
fifteen-acre block with night soil compost and 300 lbs. of cyanamide, and 
in reply to a query by Mr. Eden as to whether the cyanamide was being 
added to the compost, he said the compost was forked in and received a 
dressing of cyanamide at that time. Mr. Eden indicated that this pro¬ 
cedure was quite all right. 

Mr. Wilmot A, Perera stated that night soil compost was sold at 
Rs. 6/- per ton, but it appeared to him that as this material had no pro¬ 
tective covering, it was rendered liable to wash, particularly under condi¬ 
tions where a fall of 30 or 40 inches of rain was usual. 

Mr. T, Eden, in reply, said that this depended entirely upon at what 
st^e in the process there was rain, an adequate supply of moisture in 

form of rain and an adequate air supply being absolutely essentia] for 

aaamifimtare of any sort of compost. For this reason it was necessaiy 



that the compost should be turned from time to time during its manufac¬ 
ture; it should never be compacted. Once the compost was formed, if it 
were loft unprotected or if it were immediately distributed on the land, 
then under the aerobic conditions which would have been excellent from 
the point of view of manufacture, a great deal of the nitrogen, which one 
had been at such pains to store, would be lost. He had recently en¬ 
countered) cases where compost had been made and allowed to stand about 
for a much longer time than was necessary so that a large proportion of 
the nitrogen had been lost. No rule could be laid down but some sort of 
counsel of perfection had to be followed; if the compost could not be 
applied when it was prepared, he would recommend the adoption of pro¬ 
tective measures such as keeping it under cover or compacting and cover¬ 
ing it with a blanket of mana grass or straw and a further cover of soil. 
One had to distinguish between rain that provided the necessary moisture 
during the process of manufacture and rain that fell after its preparation. 

Mr. Huntley Wilkinson said that he understood that the percentage 
of nitrogen in compost was proportionately small. He would like to know 
how much compost Mr. Edefn would recommend to give an adequate 
amount of nitrogen, phosphoric acid and potash per acre; also whether the 
manurial value of a compost should be determined by the quantity of 
nitrogen it contained; and further, what were the advantages of compost 
over forking-in green legumes direct. In reply Mr. Eden said he was 
unable to answer the first part of the question exactly; the ordinary 
analysis of Indore Compost showed it to contain 1 per cent, of nitrogen, 
but how much of this was in a readily available form, or in what period it 
would become available, he. was unable to say. Any nitrogenous manure 
that contained less than 2 per cent, of nitrogen was made available very, 
very slowly. With regard to the* second part of the question, the answer 
was provided by what he had just said; the nitrogen was there already 
but it was perfectly certain that only a part of it was readily available. 
Thus in comparing compost with a manure which normally contained 3 
per cent, of nitrogen, the difference, though marked, was not merely 2 per 
cent. In reply to the last part of the question, Mr. Eden said he did not 
know that compost had any advantages over forking-in greeh manures 
under an adequate rainfall, and under systems of estate agriculture with a 
perennial crop, if the material that was being grown for the purpose of 
making the compost were the same as that which was being grown amongst 
the crop. On the other hand, if one were considering the treatment of 
special areas, it was often not an economic proposition to transport one’s 
green material from ravines and waste places. By making green material 
into compost, one was, so to speak, putting the available nitrogen into 
cold storage, to be dealt with at the optimum time and at an optimum 
' rate. 

Mr. M. Crawford (Government Veterinary Surgeon) said that during 
the past twelve months he had been watching with great interest the use 
of compost on two coconut estates and it appeared to him that many of 
the objections which Mr. Eden had pointed out existed on tea estates, 
did not prevail on coconut plantations. He fdt that there wias a future 
for compost in coconut cultivation. One estate made the compost 
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the lines of the Indore Process but modified in so far as urine-impregnated 
earth was not used because this was not possible under daify conditions 
in the way that it would be with draught cattle. The urine was collected 
in tins. Tlie superintendent of the estate was very satisfied with the 
results obtained up to date. On a coconut estate there were always large 
quantities of fallen leaves, and more weeds and grasses than on a tea 
estate, for the making of compost; further the climatic conditions on coconut 
estates approximated more closely those of Indore than the climate usually 
associated with the growing of tea. Tlie other estate also used compost 
but not manufactured on the Indore system. The pen system was used, 
a large, shallow concrete pit with a cadjan roof be'ing first constructed. Two 
labourers were employed during the day to collect all the greeti material 
they could find and this was placed in a layer at the bottom of the pit. 
For the night, ordinary village cattle were driven into the covered pit, 
being packed in fairly closely, and in the morning they were turned out 
and a fresh layer of green material was added. Tliis process was repeated 
for several days and the end product was a very satisfactory manure. He 
said he was not competent to speak about the manurial value of this 
material, but as cattle were involved in the preparation of compost, he was 
intensely interested in the matter. He conside'red that the wider use of 
compost on coconut estates and in village* areas was indicated by the success 
that appeared to have attended these attempts to make use of the system. 
Apart from the Jaffna Peninsula, it was the excerption rather than the rule 
to see any use made of cattle manure. The Indore Process might be too 
complicated for the ordinary villager but the pen system he had referred 
to was extremely simple and might be encouraged with advantage among 
the village population. 

Mr, Eden stated that he was very glad to hear of Mr. Crawford’s 
experiences on coconut estates and he thought he had covered himself by 
indicating previously that under systems of cultivation other than tea there 
might be some definite advantage to be gained by the adoption of the 
process. As Mr. Crawford had pointed out, the conditions under which 
coconuts were grown w'ere very much better for the process than those 
relating to tea. The problem of transport was simplified by the easier 
contour of land under coconuts and there was also the husk of the nut 
which could be used in suitable proportions in the Indore Process. He 
desired to stre*ss the point that the problem should be considered sepa¬ 
rately in each individual case. 

Dr. A. W. R. Joachim (Agricultural Chemist) informed the Board that 
•during the last 18 months a considerable amount of work on the subject 
of compost manures had been done in the Chemical Laboratory of the 
Department which would shortly form the subject of an article in Tkie 
Tropical A^cidturist, Some forty or fifty samples of various types of 
compost from various parts of the Island had been examined as to their 
manurial value, and investigations were carried out in co-operation with 
the Medical" Department on a night soil — road refuse compH>sting process. 
From a study of the analyses, it appeared that night soil and refuse com¬ 
post had a similar manurial value to that of local cattle manure. The 
average of a number of sampliss of this compost showed it to have a nitrogen 



^conitDt c>f 0*5 per cent., and phosphoric acid and potash cpnitents of abo^t 
0*3 per cent. Air-dried compost contained about twice this amount, aAd 
from the point of view of the purchaser, it was advisable to abitoin air- 
dried compost as there would be a saving on transport charges. If cattle 
manure were worth Rs. 10/- per ton, then night soil and refuse compost 
was definitely worth Rs. 5/- per ton. A number of analyses had also been 
carried out on composts prepared by various departmental experiment 
stations on the pit process, and the manurial value of these was only 
slightly lower than that of cattle manure and of night soil compost. 
On the whole the manurial value of all these composts was approxi- 
maitely the same. As regards investigations made into the night soil 
compos;ting process, the results would be published in due course. It was 
sufficient to say, at present, that the process was one that could not be 
adopted safely and conveniently by the individual, but municipal corpora¬ 
tions should find it a source of revenue, whereas previously the disposal of 
municipal waste was a source of expenditure. One reason why the pro¬ 
cess was not suitable for adoption by individuals was the danger, indicated 
by Mr. Eden, of hookworm larvae not being de^stroyed if the necessary 
temperature of 52^C. was not attained in the composting process. The 
Department had advocated for use in villages the pit composting process 
but it had to be pointed out that these might constitute sources of danger 
as potential breeding grounds for the black beetle of coconuts. 

Mr. F. P. Jepson (Controller of Plant Pests) stated that the possi¬ 
bility of compost pits providing breeding grounds for the Rhinoceros beetle 
Should not be lost sight of; this beetle was a proclaimed pest and cerUdn 
measures were prescribed for its control. It bred in decomposing organic 
matter and consequently the control of such material wont a long way 
towards the control of the pest. Whether the beetle could breed in com¬ 
post he was unable to say, but the sponsors of the Indore Process claimed 
that tlie heat generated was too great to allow flies to breed and it was, 
therefore, quite pos.sible that it would have the same effect on the Rhino¬ 
ceros beetle. Another point to be borne in mind was that the manufacture 
of compost occupied ninety days and that the period during which title 
i^hinoceros beetle underwent its development was 150 days. In the pres¬ 
cribed regulations there was special provision for the existence of manure 
heaps, which were allowed as long as they did not remain for more than 
four months. As long as the compost was utilised within this period* 
there was little danger of it being a breeding ground, but the posribilky 
of the pits being a breeding place for the beetle should not be overlooked. 

Dr. R. V. Norris, (Director, Tea Research Institute), said that in 
order that there might be no possible misunderstanding as to the attitudef of 
the Tea Research Institute towards this process, he would like to emphasise 
that the Institute had consistently stressed the importance of Hiaintatnif^ 
and increasing the amounts of humus and organic matter in the soil, and 
therefore any method, such as the Indore Process, wbicii aimed at the 
utilisation of waste material would be very syn^patbetically considensd by 
They had no criticism to make as ri^ards this process candid 
Old under Indme conditiohs ; op the contrary, it was an excOedi^y 
aMe fiCKsess wd under conditions was to provn very suqcnislfnt 
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All they had dune* was to criticise those results as applied to conditions on 
tea estates. It liad been suy:gested, or at least implied, that it should be 
possible to carry out this process at costs which were comparable to those ' 
at Indore, but so far as they could see this was not likely to be possible. 
As Mr. Eden had informed them, they were carrying out experiments on 
a different scale, but on what they considered was as large a scale as was 
practicable under ordinary estate conditions and they hoped to get accurate 
details of costs under those conditions. If those costs worked out lower 
than they now anticipated, the information obtained would be published; 
but it was essential tiiat they sliould obtain accurate costs, not only in tea ’ 
but under varying conditions of cultivation, before advocating the use of 
this process. 

Dr. R. (‘iiild, (Director of Research, ('oconut Research Scheme), 
sial(*d that careful examination was necessar\ to see whether composting 
on c()('onut estates would he‘ more benerK'ial than the rough and ready 
system of tying cattle round the trees and burying the dung in trenches 
after covering it willi green materials and soil. With regard to the waste 
material available on coconut estates, such as fibre refuse, the Coconut 
Keseari'li Si'heme had done a large anicniiU of purely chemical work on 
liie lig-nin pentosjin ratios of (oconul fibie and had come to the ('onclusion 
that this material was too ligneous for satisfactory decomposiiion. To 
regard the waste material on c'Oconul .tales as a primary source of 
material for composting was expecting too much, he Jeared. They had 
laid out an elaborate system of experiments and were awaiting the results 
with a view to asc'ertaining the rate cf decomposition of coconut husks in 
the soil. Dr. ('hild expressed his thanks to Mr. Jepson for his remarks 
with regard to the coeonui beetle; it what was claimed for the Indore 
Process were true, there did not appear to be much danger, but it depended 
on the process being carefully and systematically carried out. 

Mr. Eden said he was in no doubt with regard to the iinsatisfaclory 
nature of coconut busk as the source of material for the manufacture of 
i'omposl, but the presence of material which was fairly highly lignified was 
not necessarily a disadvantage when mixed with other material, from the 
point of view of physical rather tlian (diemical properties. Witli regard 
lo the mixing' of lignified material witli material of high nitrogen content, 
this had been investigated some ten years ago when it was found that there 
was no use whatsoever in mixing lignified material with highly nitrogenous 
material in the hope that the two w^ould break down to a comrn:)n Jevel. 
The addition of fibre lo a compost was an advantage in that it assisted 
the aeration of the heap. 

Further comments were made by Messrs. Rolf Smerdon^ Wilmot A. 
Perera, and C. Huntley Wilkinson, the last-named staling that he con¬ 
sidered there was room for further discussion on this subject. 

The Chairman agreed that this was a matter that should he followed 
up and considered that it might be placed on the agenda from time to time, 
as in any case it was of some value in drawing attention to the important 
question of manuring. 

In closing the meeting, the Chairman expressed thanks on behalf of 
the Board to Mr. Eden for his very interesting paper. 

W. C. LESTER-SMITH, 
Secretary, 

Central Board of Agriculture, 
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ANIMAL OISBASE RETURN FOR THE MONTH 
. ENDED 30 NOVEMBER. 1934 
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7 jackals. 


G- V. S. O. M. CRAWFORD,; 

Colombo, Sib ^December, 1934. Government N’eterinary SurgacMi. 
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'I’lu* I'ninlall XovcinlMr w a.s normal, in tin- <outIi-\v<'sU*rn low« 

coiinlry aiwl tlif* nxtunn* nortli of ihf* Island, wlnaa* htaNV falls on a lew days liroiight 
th*' monthly totals ahovr avora4»(‘. A frw stations sh;>\\. ,| rxci .ssos o\ ( r 10 inch' s, mainly 
in tht* south-west, (he hij^hnst excess rt*|K>rt(Hl hcinj4 17’(-}7 inch< s at {^andara^(»ma. 'I'he 
hif(hest montlily totals roporled was 39 09 im'h<*s, at K<^tta\va A. \’, M. School, while 
totals over 30 inches wt-ro also roporttnl frcnn St. Mars’s C'ollcj^i'—N'-gombo, Manwel’a 
Group, ihindaragama, Ango<]a lAimitic Asylum, Kalutara, anti Munumnlla. 

73 daily falls of t)ver 5 inches wore reported, frtmi 49 rainfall stations. Of thes*' 
falls, 6 were over 10 inches, thr hi^hosi bting 13-50 inches, tm th'' 5(h-6th, at Hunu- 
mulla. I'hese heavy- lalls Wf-re mainly betwctai the 4th and 8lh, in the sonlli-westrrn 

low-country; bt'tween tlv I4ih and 16th, in the north; on liie 23rd“ii4tl), in the 

south-western low-counlry ; and on the 26lh-27ti), in t)it‘ north. 

.\t the liejtinnin^ of iht- mtintli Iht* harone-tric gradient was wt'ak and south-we.stcrly, 
and (here, w.is nuideratt' rainfall, fairly widespread, brom the 5th the gradient became* 
we.sterly, rather than .south-wt'sterly, as tlie lesult t»f tht* sutiJen appf'arance of a depres¬ 
sion in the Hay of Ht*nj^al. fhi* rain continued widt'spread, anti during the next fvw 
(lays was extremely heavy in the south-western low-counlry. I*'t)r the 4 days November 
4th-8th Kottawa recordeti a total of 32-79 inches, Angoda 29-27 inehf*s, and a private 
gaufje in Nefjombo, 28-12 inches, while several other stations recorded over 20 inches. 
Hy th»i lOth the storm hatl crossed the Indian c»>a.st, and weathe^r conditions improved. 
Until the 14th tht-re was very little rain, Avith a north-westerly gradient anti light 

northerly winds. The weather then became unsettled again, and for the next two days 
heavy falls were teported in lh<* nortli, with generally lighter rain in the south and 
south-west. On the 16th tln-re was heavy raiii on the hills and south-west, 
as the result of local thunderstorms, and the weather then settled down 

for a few days to the seasonal local afternoon or rvt'ning thund rstorms. After the 
21st conditions appeared rather less settled, and on tin* 23rd-24th tliere was excep¬ 
tionally heavy rain in the south-AVf*st, while on the 25th a storm was reported as 

forming in the Hay of Ihngal. 'I'his movfnl rapidly north-we.st to the Iinlian const, 

but caused heavy rain in ih<* north from the 26lh to 28th, after which the weather 
cleared again. 

Temperatures were on the whole, a little below normal. The minimum at Anuradha- 
pura on the night of the I2th-13th, 57’3^F, was the lowest temperatures recorde<l there 
since February, 1918, and was abnormally’ low for November. Humidity and cloud 

were also generally helow' normal. Barometric pressure was generally above normal, 
and winds were generally northerly to north-westerly. 

H. JAMESON, 

Supdt., Observatory* 
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